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GEOPHYSICAL AND LITHOLOGIC LOGS FOR 1979 COAL 

DRILLING IN WILLIAMS COUNTY, NORTH DAKOTA 

By John M. Spencer

INTRODUCTION AND ACKNOWLEDGMENTS

Under U.S. Geological Survey contract no. 14-08-0001-17427, 

Crandall Drilling Company drilled 56 test holes in Williams County, 

North Dakota. These holes were drilled to complete the drilling 

project in northern Williams County. Previous drilling in the 

project was reported by Cook and Spencer (1979). The hole loca 

tions are shown in figure 1. The purpose of the drilling was to 

obtain information on thickness and extent of coals in the area.

U.S. Geological Survey personnel collected drill cuttings for 

lithologic control. These cuttings were used in conjunction with 

the geophysical logs to determine the lithologic logs presented in 

this report. The lithologic logs have been generalized to 10-foot 

intervals. The strip logs presented are based on the lithologic 

logs and are not interpretations of the geophysical logs, with the 

exceptions of the tops and bottoms of lignite beds. All measure 

ments are in feet, to convert to meters, multiply by 0.3048.

Field work was done by John M. Spencer, assisted by Leslie L, 

Tomac.

REFERENCE

Cook, S. M. , and Spencer, J. M., 1979, Geophysical and lithologic 
logs for 1978 coal drilling in Mountrail, Renville, Ward, and 
Williams Counties, North Dakota: U.S. Geological Survey Open- 
File Report 79-912, 124 p.
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 5 
SHEET 1 OF 2

AREA Williams County QUAD NAME Epping

DATE STARTED 6/17/79 DATE COMP. 6/17/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 21 T. ise N, R. 98 w., FOOTAGE LOG. 15 SEE 
FSL 112 FWL

GROUND „„, . 
ELEV 2351 ft

SIZE AND BIT TYPE: 5-inch drag
FOOUCE

ROTARY 460 CORING
TOTAL 
DEPTH 460 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 109 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed-__lP__ft/min Density range1—200——cps
Logged depth-__455____ Density TC«___2___sec
finmmn rnngp. 50 rpg S P sensitivity«___2P____mv

Gamma TC.-___2____sec Resistance sensitivity^fiohms

DEPTH

sand, silt, unconsol

gravel, unconsol
till:

coarse sand, unconsol

no samples

lignite,234-239 -

O-r-0

50-

100-

150-

200-

250-

300-

350-J

-20

L-3Q

-40

-50

-60

-70

•80

-90



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 5 
SHEET 2 Of 2

REMARKS:

LITHOLOGY

Logging speed'_20_ft/min Density range__200__cps

Logged depth :__455____ Density TC.'___2___sec

Gamma mnge= 50 r.p«; SP sensitivity 2 0 mv

Gamma TC-____?___sec Resistarce sersitivity :J00hms

DEPTH

lignite,414-418

lignite,449-451.5

350-1

400-

450-

500-

550-^

600-

650-

700-

750-

-110

-12O

-130

-140

-150

-160

-170

-180

H90

-200

-210

-220



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 7 
SHEET l OF 2

AREA Williams County QUAD NAME Epping

DATE STARTED 6 /is/79 DATE COMP 6/18/79____COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. i T.ise N., R. 99 w. , FOOTAGE LOG. 15 xn 10 in
"i!" 2272 ft

SIZE AND BIT TYPE: s-inch drag
FOOTAGE

ROTARY 400 [CORING
TOTAL 
DEPTH 400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 9 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY
— ej
oc o

Logging speed- 20 

Logged depth: 399 

Gamma rnnge- 50 

TC.'____?_

.ft/min Density range :. 

Density IC.-_

20° _cps DEPTH

SP sensitivity 20_cps i>r sensmviTy'___±H___mv 

Resistance sensitivity_2Qohms

till:

sand, gravel, unconsol

oxidized sand, silt, unconsol

oxidized silt, unconsol

siltst, gy; lignite, 66^-67

clayst, gy, silty; lignite, 80.5-84,
85.5-90

sandst, gy, fine-grained

siltst, gy

clayst, brn; lignite, 156-158

sandst, gy, very fine grained

siltst, It-gy, clayey

siltst, cbncs

siltst, gy, clayey 

lignite,244-247

siltst, gy, sandy

siltst, gy, clayey 

lignite, 349. 5-353. 5

O-r-0

-10

50-

-20

100- -30

- -40

150-

-50

200-

250-

300-

350-1

-60

_ -70

80

-90

-100



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 7 
SHEET 2 OF .2

REMARKS:

LITHOLOGY

lignite, 359. 5-360. 5 . 

siltst, gn-gy, sandy

sandst , gy

oc o
t— —i

™B

»

I ngging speed: 20 ft/min Density rnnge= 200 cps

1 nggerl rlopth: 399 Density TC. 2 sf»r

Gnmmn range; 50 rrrs SP sensitivity' 20 mv

Gnmmn TC 2 ^r Resistance sensitivity 20Ohms

.• -^ e-^V* • i' ̂ '"::|

• \ f~"~~ ^^ \ \ — I 
•Ij 73* I ]_.. _r; - . -I

DEPTH

h—

350- 

400-

-

450-

_

500-

-

550-

-

600-

-

650-

-

700-J

_.

750-

ae
h—

-110 

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 8 
SHEET i OF 2

AREA Williams County QUAD NAME Spring Brook

DATE STARTED 7/1/79 DATE COMP 7/1/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 20 T.ise N,, R.99 w. , FOOTAGE LOG. 95 FNl
20 FWl

GROUND 0000 ... 
EIEV 2282 ft

SIZE AND BIT TYPE: s-inch drag
FOOTAGE

ROTARY 400 [CORING
TOTAL
DEPTH 400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 8 ft

LITHOLOCY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS: Power line nearby

LITHOLOGY

Logging speed ! __lP__ft/min 
Logged deptiv 40&________

Gamma range :___l°____cps

Density range-. 
Density 1C-_ 

SP sensitivity.

200

2

20

_cps 
.sec

_mv

Gamma TC.:____2___sec Resistance sensitivity_20ohms

till:

sand, silt, gravel, unconsol

sand, very coarse, oxidized 
clay, unconsol

O •'••

gravel; sand, unconsol 

clayst, gy, silty

siltst, dk-gy

siltst, dk-gy, clayey

siltst, It-gy; limest 194-195.5

sandst, gy, fine-grained

clayst, It-gy; lignite,216.5-217.5, 
228-231.5

siltst, gy; lignite, 268-270

siltst, cbncs

siltst, dk-gy; lignite, 344-351

T



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 8 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, dk-gy; lignite, 359^360

sandst, gy

o_
— CJ
ec o
00

rE'r:

Bl

1 ngging sppprl: 20 ft/min Dpnsity rangp: 200 r.^

1 nggpH rippth= AOO Density TC. 2 ^Pr

Gamma range^ 50 rp<; SP sensitivity 20 mv

Gamma TC: 2 ^pr Resistance sensitivity 20ohms

if\ =
,^Lf J^ j

DEPTH

bu
bbl

-

400-

-

450-

_

500-

_

550-

—

600-

—

650-^

-

700-

:
750-

oo
ec.

bbl

-110

-12O

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 9 
SHEET i OF 2

AREA Williams County QUAD NAME Spring Brook

DATE STARTED 6/17/79 | DATE COMP. 6/17/79 [ COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. 27 T.ise N., R. 99 w. .FOOTAGE LOC. 25 FSL 83
FEL GROUND 

ELEV 2211 ft

JIZE AND BIT TYPE: s-inch drag ROTARY 400. [CORING
TOTAL 
DEPTH 400 ft

DRILLING AGENCY:__ Crandall Drilling DRILL TYPE:
DEPTH TO
WATER 25 ft

ill HO LOG Y RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speech 

Logged depthu. 

Gamma range :_ 

Gamma TC._

__20_ft/min 

40.0_____

Density ranges 

Density TC.-._

200

50 .cps 

.sec

SP sensitivity 20

.cps 

.sec
_mv

Resistance sensitivity=_2Qohms

till:

sand, silt, clay, gravel, 
oxidized, unconsol

sand, oxidized, unconsol

siltst, gn-gy; lignite,47-49

clayst, gy

siltst, gy, sandy

siltst, dk-gy

siltst, It-gy; lignite,145-148.5

siltst, gy; lignite,180.5-183

sandst, gy

lignite, 278.5-285.5

siltst, dk-gy, clayey 

lignite, 315-320.5

siltst, dk-gy 

siltst, gn-gy



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 9 
SHEET 2 OF2

REMARKS:

LITHOLOGY

sandst, gy, silty

*

0.

oc. o
CO

1 ngging speed. 20 ft/min Density rnnge^ 200 rps

1 ngged depth-. 400 Density TC.- 2 ^r.

Gnmmn rnnge 50 rps SP sensitivity. 20 mv

finmmn TC = 2 sen Resistance sensitivity-_!Pohms

c > — " 1 J :
4e4 / aw«j -

^"D&am-k ^J?-*s-5 ( -

•rr «n r J

DEPTH

UJ

bbl

350-

—

—

400-

-

450-

_

500-

_

550-

—

600-

-

650-

-

700-

ium

750-

ce
UJ
» —
UJ

-110

-12O

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

10



UNITED STATES GEOLOGICAL SURVEY

AREA Williams County QUAD NAME Marroon SE

DATE STARTED 6/28/79 DATE COMP 7/1/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 5 T.ise N., R.ioo w. , FOOTAGE LOG. 5 FNL
890

FEL
zm

GROUND
[LEV 1948 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 380 [CORING ———
TOTAL 
DEPTH 380 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 10 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed ; __2P__ft/min Density range :__20Q_^_cps

Logged depthL__380____ Density 1C'____2 ..sec

Gamma range=__50__cps SP sensitivity 2Q———mv

Gamma TC ____2__sec Resistance sensitivity :_2tohms

DEPTH

till:

silt, yel-brn, sandy, 
unconsol

gravel, clay, brn, silty, 
unconsol

clay, silty, gy, unconsol

pea gravel, unconsol 

clayst, gy; lignite,68.5-70

siltst, clayst, gy

sandst, gy

lignite,171-175

siltst, clayst, gy

siltst, olive-gy

siltst, It-gy

siltst, dk-gy; limest 240-242

clayst, It-gy

siltst, gy, sandy

siltst, brn; lignite,336.5-338

siltst, dk-gy

50-

100-

150-

2CO

250-

300-

350-1

11



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 10 
SHEET 2 OP 2

REMARKS:

LITHOLOGY

siltst, dk-gy

a.
—— CJ

ae o 
i — — i

— ... —

! ogg>ng =;pppd' . 20 ,ft/min Dpn=;ity rnngp: 200 rps

i ngrjPd rippth-- 380 Density TC« 2 *er

Gnrrrra rnnge- 50 cps SP sensitivity :___2J2___mv

Gnmmn TC 2 ^r. Resistance sensitivity ;_ZQohms

^^^*3rj 1rr..^riLj

DEPTH

5

350-

400-

-

450-

_ —

500-

_

550-

600-

650-

"

700-

750-

ac

-110

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

12



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 11 
SHEET i OF 2

AREA Williams County QUAD NAME Bonetraill SW

DATE STARTED 7/10/79 DATE COMP. 7/10/79 COUNTY Williams STATE N°rth Dakota

LOCATION: SEC. 2 T.ise N., R. 103 w., FOOTAGE LOG. 75 FNL
1345

PEL GROUND 
ELEV

oolrt . 
2319ft

SIZE AND BIT TYPE: s-inch drag FOOTflCE
ROTARY 600 I CORING

TOTAL 
DEPTH 600 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE- DEPTH TO 
WATER 4 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

Logging speed'__20_ft/min Density range 

Logged depthu_l£P-____ Density TC.-_ 

Gamma range-___^L___cps SP sensitivity 

Gamma TC ____?___sec

LITHOLOGY

200

2

20

cps 

.sec 

.mv

Resistance sensitivity=_^9ohms

sand, yel-brn, clayey, 
gravel, unconsol

sand, yel-brn, clayey,
unconsol 

till:

sand, silt, clay, yel-brn, 
unconsol

siltst, yel-brn, clayey 

clayst, yel-brn

siltst, cbncs; lignite, 94.5-99

siltst, dk-gy, clayey;
lignite,107-109, 128.5-131.5, 
141-142.5

siltst, dk-gy, coarse; 
lignite, 178.5-183

sandst, gy, fine

siltst, dk-gy, clayey;
lignite, 231.5-239, 288-290, 
311.5-313.5

sandst, lt-gy, very fine

13



UNITED STATES GEOLOGICAL SURVEY HOLE NO w ll 
SHEET 2 OP 2

REMARKS:

Logging speed- 20 ft/min Density rnngp- 200 

Logged depth- 600
LITHOLOGY

Density 1C-__ _,.„.., 2

Gamma range :__5JL___cps SP sensitivity 20

Gamma TC.: ____?___ sec Resistance sensitivity-.

mv

DEPTH

lignite,382-387, 389-401 

clayst, dk-gy

siltst, dk-gy; lignite,439.5-443, 
445.5-449

siltst, clayst, It-gy

siltst, dk-gy; lignite, 541-544-. 5

sandst, gy, fine

siltst, It-gy, clayey; lignite,576-579

350-

--11O

-120
400-

-130

450-

-150
500-

-160

550-

650-

700-

750-J

•140

-170

- -180 

600-

-190

-200

- -210

-220

14



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 12 
SHEET 1 OF 2

AREA Williams County QUAD NAME Bull Butte

DATE STARTED 7/9/79 DATE COMP. 7/9/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 2 T.ise N., R. 104 w., FOOTAGE LOC. 35 FML FEL
5EWX

GROUND 
ElEV 2388 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 600 CORING
TOTAL 
DEPTH 600 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 23 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed--. 

Logged depths 

Gamma range :_ 

Gamma TC'_

_20__ft/min Density range :_ 

Density 1C-

200
2

50 _cps 

.sec

SP sensitivity* 20

.cps 

.sec

_mv

Resistance sensitivity ; _2_P.ohms

till

sand, silt, yel-brn, unconsol

silt, clay, yel-brn, gravel, 
unconsol

siltst, gy

sandst, gy, very fine; lignite, 93-99.5

siltst, dk-gy, clayey

siltst, bl-gy, coarse

clayst, dk-gy, silty

sandst, gy, fine; lignite,151.5-153

siltst, dk-gy; gn fine sandst; 
lignite, 174-175.5

siltst, dk-gy 
limest 192-194

sandst, gy

lignite, 234-239

siltst, gy-brn 
lignite, 247-257.5

siltst, gy; limest, 275-278; 
lignite, 285-287.5

siltst, It-gy

15



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 12 
SHEET 2 OF2

REMARKS:

LITHOLOGY

Logging speed : _2JL_ft/min Density rnngp 200

Logged dppth 599 ____ Density TC.'___J

Gamma range: 50 r̂  SP sensitivity- 20

Gamma TC ____ ?____sec Resistance sensitivity^ohms

sec

mv

DEPTH

siltst, dk-gy, clayey

clayst, It-gy

sandst, gy, fine

siltst, gy-brn, clayey;
lignite,404-407, 417.5-420.5

siltst, gy

clayst, gy, silty

siltst, It-gy, clayey

sandst, gy

clayst, white; lignite,557.5-559

sandst, gy

350-1

400-

450-

500-

550-

600-

650-

700-

750-

-HO

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

16



UNITED STATES GEOLOGICAL SURVEY

AREA Williams County QUAD NAME Epping NE

DATE STARTED 6/16/79 DATE COMP. 6/16/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 26 T.is? N., R. 98 w. , FOOTAGE LOC. mxx
FSL 45

PEL
•sfWx

GROUND 
ELEV 2361 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 480 CORING
TOTAL 
DEPTH 480 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TD
WATER 42 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY
—— CJ
ce. o
00

Logging speed : 

Logged depth-. 

Gamma range :_ 

Gamma TC _

20 ft/mm

479
Density range: 

Density TC'_

200

50 .cps 
.sec

SP sensitivity 20

.cps 

.sec

_mv

Resistance sensitivity : -19ohms

till: sand, silt, gravel, oxidized, 
unconsol

siltst, gy, clayey; lignite,29-30 
clayst, bl-gy; lignite,31.5-35

siltst, gy

sandst, gy, very fine; lignite,64-66, 
67.7-70.5

siltst, gy, clayey; lignite,113.5-115.5 
124-127, 133.5-135.5

siltst, gn-gy, clayey; lignite, 
153-156.5, 159-163

siltst, dk-gy 

sandst, gy

siltst, gy, clayey

siltst, brn-gy; gy clayst; 
lignite,230-232.5, 239.5-242

siltst, gy

siltst, It gn-gy

siltst, It-gy; clayst

siltst, cbncs; lignite, 315-318

sandst, gy

siltst, gy

17



UNITED STATES GEOLOGICAL SURVEY HOLE NO w is 
SHEET 2 OF 2

REMARKS:

Logging speed'__?JL_ft/mip Density range :__125__cps

Logged depth: 479_____ Density 1C 1 ___2___sec

Gamma range :___52___cps SP sensitivity- 20 mv

Gamma TC-____?^___sec Resistance sensitivity !.20ohms

LITHOLOGY

DEPTH

sandst, gy, fine

siltst, gy; lignite,451-453

350-1

400-

450-

500-

550-

600-

650-

700-

-HO

-120

-130

•140

H50

-160

-170

-180

-190

^200

^210

r-220

18



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 19 
SHEETi OF 2

AREA Williams County QUAD NAME Epping NW

DATE STARTED 6/18/79 DATE COMP. 6/18/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 12 T.is? N., R. 99 w. , FOOTAGE LOC. 85
FNL

XBStX 22 FEL
5OMX

GROUND 
ELEV 2285 f t

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 480 CORING
TOTAL 
DEPTH 480 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER

8 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed=__JiP_ft/min Density range 20°

Logged depth :__i§0____ Density TC-____?_

Gnmmn rnngp-- 50 rpq SP sensitivity^___^0.

Gamma TC:____2 *pr. Resistance sensitivity ;_^ohms

cps 

sec

mv

silt, oxidized, unconsol

silt, sand, gravel, oxidized, 
unconsol

till: silt, oxidized, unconsol

gravel- very coarse sand, 
unconsol

silt, clayey, unconsol

gravel

siltst, It yel-gy 

clayst, dk-gy, silty 

sandst, gy, clayey 

clayst, gy; lignite,131.5-136.5

siltst, gy

siltst, dk-gn 

clayst, It-gy

olayst, It-gy 

siltst, gy

lignite,220-222.5; siltst, dk-gn, coarse 

siltst, gy

sandst, gy, calcareous 270-280

£>.

siltst, dk-gy

19



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 19 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

lignite, 360-363; dk-gy, silty clayst

sandst, gy

siltst, gy; lignite, 426-428.5

sandst, gy

a. 
oc cs
t— —t 
CO

•••a

* ". /_i_

— ... — j

••MI

Logging s 

Logged d 

Gamma ra 

Gamma T

->pp<H: 20 ft/min npn«;itv rnnnp; 200 rn«;

>pth= A80 Density -TC. 2 sftr

nge 50 rp<; SP sensitivitv^ 20 mv

C 2 «;pr Resistance

•^ i ~"1 5*> f" T

1 i'71 1=4
/-^srTV*' S JEfescnxwar-*-

1 — « i r

sensitivity ; _15ohms

.

- \

••

;

;

\

DEPTH

H— 

UJ
uu

350-

_

400-

-

450-

500-

_

550-

_

600-

-

650-

-

700-^

:
750-

00
oc
H- 
Ubl

-T1O

-12O

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

20



UNITED STATES GEOLOGICAL SURVEY HOLE NO u 20 
SHEET i OF 2

AREA Williams County QUAD NAME Epping NW

DATE STARTED 6/19/79 DATE COMP. 6/19/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 21 T.is? N., R. 99 w. , FOOTAGE LOC. 2620 FNL ,,35 PEL GROUND 
ELEV

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 400 TCORINC
TOTAL 
DEPTH 400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed'__10_ft/min Density range :__2QO_ 

Logged Hppth- 399_____ Density TC.«____L

Gamnna range-. 

Ganrrr.a TC-_

50 _cps SP sensitivity 20

.cps 

.sec 

_mv

_2___sec Resistance sensitivity_2fiohms

1!
till: sand, gravel, unconsol

sandst, oxidized

no sample

siltst, It brn-gy, clayey

sandst, coarse

no sample

siltst, clayey; lignite,181-183.5, 
185.5-187.5

siltst, It brn-gy

lignite,219.5-222.5 
clayst, gy, silty

no sample

siltst, gy

clayst, gy; lignite,303.5-309

siltst, gy; clayst

21



UNITED STATES GEOLOGICAL SURVEY HOLE NO u 20 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, gn-gy

sandst; clayst; lignite, 373-377. 5 

siltst, gy, sandy

*

CL 

OG 0
h— —1

— — * —

—— ~-

i ogging speed' 20 ft/min Density range: 200 c^

1 ogged deptrr 399 Density TC« 2 <^ r

Gnmmn rnnge: 50 rpe, SP sensitivity 20 mv

Gammn TC 2 qpr Resistance sensitivity-_10ohms

^ l^T 1 1
j Z^euarirV.'^ S^rswM»W I

DEPTH

h— 

UJ 
bkl

350-

400-

—

450-

—

500-

_

550-

—

600-

-

650-

-

700-

-

750-

ee.
bU 

bU

-110

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

22



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 21 
SHEET lOF 2

AREA Williams County QUAD NAME Springbrook

DATE STARTED 6/18/79 DATE COMP. 6/18/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 35 y.is? N., R. 99 w. , FOOTAGE LOC. 23 PEL
FSl

GROUND 
ELEV 2253 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 420 [CORING
TOTAL 
DEPTH 420 ft

DRILLING AGENCY Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : _!0_ft/min 

Logged 414

Gamma range-. 

Gamma TC _

50 .cps 

.sec

Density range 

Density TC.-_ 

SP sensitivity.

200

__2_

20

-cps 

.sec

mv

Resistance sensitivity:_20ohms

till:

silt, oxidized, sandy, 
unconsol

sand, unconsol 

gravel

no sample

sand, coarse, unconsol 

gravel, coarse

no sample

lignite,175.5-177, 196.5-199, 202-203

lignite,233. 5-235

lignite, 275-276.5 

lignite, 298-302

.a

23



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 21 
SHEET 2 OP 2

REMARKS:

LITHOLOGY

lignite, 363-368. 5

ex.
QC O
— _»

BB

Logging s 

Logged d< 

Gamma ra 

Gamma T

^pprl: 20 f t/min npr <;ttv rnnnp. 200 rn^

^pth: 414 Density 1C.- 2 ser

nge 50 rps SP sensitivity 20 mv

C- 2 ^ec Resistance sensitivity; 20onms

ft 4 "^ I :

/ rt" ^> ^
JH^f^l

" ^1.) :

-

DEPTH

UJ 

UJ
u_

350-

-

400-

450-

- —

500-

550-

600-

650-

700-

750-

ae.
UJ 

UJ

-HO

-120 

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

24



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 22 
SHEET i OF 2

AREA Williams County QUAD NAME Twin Lakes

DATE STARTED 6/23/79 DATE COMP. 6/23/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 2 T.is? N., R. 100 w., FOOTAGE LOC. is FNL PEL GROUND
[LEV 2206 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTACE

ROTARY 500 [CORING
TOTAL 
DEPTH 500 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO
WATER 40 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging 
Logged 

Gamma range•

speed=__20_ft/min Density rangeu__20_0___cps 

depthi 499______ Density TC.1 ____2 sec

.cps 

.sec

Density TC-

SP sensitivity___2p____mv

Resistance sensitivity=_2Qohms

sand, silt, gravel, unconsol

sand, coarse, silt, unconsol

silt, sandy, unconsol

till:

silt, gy, unconsol

sand, gy, very fine, unconsol

sand, coarse, unconsol 

gravel, coarse

gravel, fine, coarse sand, 
unconsol

sand, coarse, unconsol 

gravel, fine

sandst, siltst, gy; lignite, 244.5-246.5 

siltst, gy; lignite,260.5-262.5

clayst, gy; cbncs siltst

clayst, gy; siltst; lignite, 316-318, 
323-326.5

sandst, gy, fine

.J

25



UNITED STATES GEOLOGICAL SURVEY HOLE NO v 22 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

Logging speed'_20_ft/min Density range-__122__cps

Logged depth :__i£9____ Density TC.'_____2___sec

Gamma range-____5JL___cps SP sensitivity 20 mv

Gamma TC : ____2 <;pr Resistance sensitivityJ-Oohms

DEPTH

sandst, medium, calcareous

lignite, 419.5-423.5

siltst, gy, clayst

350-1

400-

450-

500-

550-

600-

650-

700-

750-

H10

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

26



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 23 
SHEETi OF 2

AREA Williams County QUAD NAME Blacktail Lake

DATE STARTED 7/2/79 DATE COMP. 7/2/79 COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. 6 T.is? N., R. 100 w., FOOTAGE LOC. 38 *$£ £f? vUNO 2133 ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 395 [CORING

TOTAL 
DEPTH 395 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO
WATER 51 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : __?_0__ft/min Densny range :__?JiP_

Logged depth :__liQ______ Density 1C-____"L

Gamma range ;__10___cps SP sensitivity 20

Gamma TC-____?___sec Resistance sensitivity;^0ohms

cps 

sec 

_mv

silt, oxidized, unconsol

till:
sand, coarse, unconsol

gravel

siltst

no sample, lignite, 64. 5-68

siltst, gy

sandst, gy

siltst, gy; lignite, 125.5-129

clayst, dk-gy; lignite, 150. 5-152

siltst, dk gn-gy

sandst, gy

siltst, cbncs

no sample

siltst, gy; clayst

lignite, 230-234; siltst, brn 

sandst, gy, fine

siltst, gy

siltst, dk-gn, clayey; lignite, 286-292

siltst, brn-gy

clayst, It-gy

siltst, It-gy, sandy

siltst, gn-gy, sandy

siltst, dk-gy

siltst, clayst, It-gy; lignite, 347. 5-350

o-.
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 23 
SHEET 20F2

REMARKS:

LITHOLOGY

siltst, dk-gy

no sample

o_
OC. 0

~—~

\ ngging qpppd; 20 ft/min Dpn^ity rnngp 200 rpq

1 nggpd dppth: 390 • Density TC< 2 <;pr

Gnmma rangp: 50 rp<; SP sensitivity- 20 mv

Gnmma TC 2 <^pr Resistance sensitivity ; _ZDohms

'"^JTiEP
r^v^Tj

DEPTH

UJ

LU 
tA.

350-

400-

—

450-

_

500-

-

550-

—

600-

_

650-

-

700-

-

750^

OC
LU 

UJ

-110

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

28



UNITED STATES GEOLOGICAL SURVEY

AREA Williams County .QUAD NAME Twin Lakes

DATE STARTED 6/28/79 DATE COMP 6/23/79 COUNTY Williams STATE North Dakota

FNLLOCATION: SEC. 23 T.is? N., R.ioo w. , FOOTAGE LOC. 35 j& 712 fff GROUND „„, , 
ELEV 2051 ft

SIZE AND BIT TYPE: s-inch drag
FOOTAGE

ROTARY AGO CORING
TOTAL 
DEPTH AGO ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 8 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

Logging speed : _20_ft/min Density range- 200

Logged depth=__*QQ____ Density TC'___2

Gamma range- 50 cps SP sensitivity 20 mv

Gamma TC._____2____sec Resistance sensitivity-_2Qohms
———————.p———————————————————— —————

LITHOLOGY

cps

till:

sand, oxidized, gravel, 
unconsol

gravel, fine

grav2l v coarse

sand, coarse, unconsol 

gravel, fine

gravel, coarse

siltst, gy, clayey

sandst, gy

Pandst, gy, silty

sandst, coarse; lignite, 2AO.5-246

siltst, gy; clayst

siltst, gy, brn-gy; lignite,293-294

siltst, It-gy

siltst, gn-gy

siltst, gy, clayey

'£>••

3T
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UNITED STATES GEOLOGICAL SORVEY HOLE NO w 24 
SHEET 2 OF2

REMARKS:

LITHOLOGY

siltst, gn 

siltst, It-gy, clayey

a.
—— CJ

0= 0
> — _j

f_l~

~— ~

Logging speed' 20 ft/min Density rnngp: 200 c^

1 ogged depth: 400 Density TC. 2 ^r.

Gammri range: 50 rp^ SP sensitivity 20 mv

Gammn TC: 2 <;pr Resistance sensitivity- 20 nhms

P?^ ( '

in?

--

DEPTH

UJ 
UJ

350-

400-

-

450-

——

500-

-

550-

—

600-

-

650-

-

700-

__

750-

CO
oe.
UJ 

UJ

-110

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 25 
SHEET 1 OF i

AREA Williams County QUAD NAME Blacktail Lake

DATE STARTED 7/1/79 DATE COMP. 7/1/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 30 T.is? H., R. 100 w., FOOTAGE LOC. 35. XMX 
FSl 75

PEL 
XSHX

GROUND 
ELEV 1999 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 300 [CORING ——'
TOTAL 
DEPTH 300 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO
WATER 2 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed ; ZQ ft/min 
Logged dppth= 300_____

Density range-. 
Density T.C.-_

Gamma range 

Gamma TC : _

50 .cps 

.sec

SP sensitivity'__2_P_

.cps 

.sec 

_mv

Resistance sensitivity ; _2Qohms

sand, silt, clay, oxidized, 
unconsol

till:
gravel

sand, silt, gravel, unconsol

siltst, dk-gy, clsyst

clayst, brn-gy

siltst, dk-gy

clayst, brn-gy

siltst, brn-gy

siltst, olive-gy

clayst, gy; lignite, 146.5-147, 
149.5-151.5

siltst, dk-gy

siltst, yel-brn

siltst, yel-gy; lignite. 195-197

$

siltst, It-gy, clayey

sandst, It-gy, very fine

siltst, It-gy

. a-rrnj . '

rv" 771

T

IT



UNITED STATES GEOLOGICAL SURVEY "H El [t "0 QWf 226

AREA Williams County QUAD NAME Blacktail Lake

DATE STARTED 7/2/79 DATE COMP. 7/2/79 COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. 9 T. 157 N., R.ioi w. , FOOTAGE LOG. 85 "i!" 2234ft

SIZE AND BIT TYPE: s-inch drag
FOOTAGE

ROTARY 460 (CORING
TOTJU 
DEPTH 460 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

Logging speed-„ 20 ^ft/min Density rangje-_20Q__cps 

Logged riepth= 460____ Density 1C-____2___ S ec 

Gamma range 

Gamma TC __

LITHOLOGY 50. 

2

SP sensitivity 20___mv

Resistarce sensitivity-_2Dohms
——i—i—————m————

till: sand, silt, oxidized, 
unconsol

gravel 

siltst, olive-gy

siltst, dk-gy, bl; lignite, 51.5-53 

clayst, gy

siltst, gy

lignite,112-115; clayst, gy 

siltst, dk-gy

sandst, gy, fine

siltst, dk-gy, lignite, 170.5-173.5

sandst, gy, fine; lignite, 201-202

siltst, gy, coarse; lignite, 234-240.5

clayst, cbncs 

siltst, dk-gy

sandst, gy, fine

lignite, 323-324.5

siltst, gy

i.

I350-1

32



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 26 
SHEET 2 OF2

REMARKS:

LITHOLOGY
—— CJ

oe o

Logging speed : ___2Q__ft/min 

Logged depth :__A6Q_______

Gamma range--. 

Gamma TC-_

Density rgngp; 200 

Density TC-_____2_

50 .cps 

.sec

SP sensitivity :___2JI.

.cps 

.sec

_mv

Resistance sensitivity-.2_Qohms

DEPTH

sandst, gy

clayst, brn-gy

siltst, It-gn

siltst, gy; clayst

33

350-,

400-

450-

500-

550-

600-

650-

700-

750-



UNITED STATES GEOLOGICAL SURVEY HOLE NOw 27 
SHEET i OF 2

AREA Williams County QUAD NAME Bonetraill

DATE STARTED 7/11/79 DATE COMP 7/11/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 17 T.is? N. , R. 101 w. , FOOTAGE LOG. 345 HMX
FSL 185

GROUND „„,, f 
EIEV 2216 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY I CORING
TOTAL 
DEPTH 400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 24 ft

LITHOLOCY RECORDED BY Tomac GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed 1 _2_P_ft/min Density ronge ;_2.9J5__cps

Logged dppth- 400____ Density TO____2____sec

Gamma rnnge-- 50 Cps SP sensitivity 2Q mv

Gamma TO____2___sec Resistance sensitivity_2Qohms

DEPTH

clayst, siltst, gy-brn

clayst, gn-gy; lignite, 35-40, 43.5-46

sandst, gy

siltst, gy; lignite,74-77

siltst, clayst, gy; lignite, 90.5-92, 
114-119

siltst, brn-gy, gn; clayst

sandst, gy

siltst, clayst, gy; lignite, 166-171, 
188-189.5

siltst, clayst, gn-gy

sandst, gy, very fine

siltst, clayst, gy; lignite,245.5-247, 
249.5-258.5

siltst, clayst, brn-gy

sandst, gy; lignite,293-295.5, 299-300 

no sample

siltst, clayst, gy

lignite, 336-339 
sandst, siltst, gy-brn

-10

50-

100-

-20

_-30

- -40

150-

-50

200-

250-

300-

350-1

-60

_-70

•80

-90

-100

34



UNITED STATES GEOLOGICAL SURVEY HOLE NO v 27 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, clayst, It-gy

a.
oc. o
H- —I

~-ir~

\ ngging speed' 20 ft/mjn Density rnnge: 200 r.ps

1 ngged depth' 400 Density TC-- 2 ser

Gnmmn range-. 50 r.ps SP sensitivity 20 mv

Gamma TC' 2 c;pr. Resistance sensitivity 20ohms

ijff^j
i -.5 v^vA r ™

j <&._ J^ J_ __ _ :

DEPTH

LU 

LU

350- 

400-

450-

_

500-

-

550-

—

600-

-

650-

-

700-

-

750-

CK.
LU
h—
LU

-110 

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 28 
SHEET 1 OF 2

AREA Williams County QUAD NAME Bonetraill SE

DATE STARTED 7/11/79 DATE COMP 7/11/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 31 T.is? H., R.ioi w. , FOOTAGE LOC. 350 FSl
FEL

xmx
GROUND 
ELEV 2393 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 500 [CORING
TOTAL 
DEPTH 500 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : ___20_ft/min Density range- 2°Q , , CDS 

Logged rtpptl-v 500____ Density 1C.' 2 sec

Gamma range :___50___cps SP sensitivity=____2fl———mv 

Gamma TC ____2 sec Resistance sensitivity-_2J)ohms

DEPTH

till:
silt, yel-brn, sandy, 
unconsol

sand, gravel, unconsol 

siltst, gy-brn, sandy

siltst, yel-gy 

siltst, gy, clayey

siltst, cbncs; brn silty clayst; 
lignite,90-93, 94-95, 99.5-102; 
gn clayst

siltst, gy

sandst, gy, fine

lignite,160.5-163.5; dk-gy siltstone 

clayst, gn, silty

sandst, dk-gy 

clayst, siltst, dk-gy

sandst, gy

clayst, dk-gy, It-brn; lignite, 253-260.5

clayst, dk-gy; gn siltst
«•

siltst, dk-gy, clayey; limest 

sandst, It-gy

clayst, dk-gy, silty;
lignite,326.5-334.5, 340.5-342

O-r-O

-10

50-

100-

-20

_-30

150-

-50

200-

250-

300-

350-J

40

-60

_ -70

80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 28 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

Logging speed ! __!£_ft/min 
Logged depth- 500______

Gamma range •___J>Q___cps

Gamma TC.; ____2 ser Resistance sensitivity : .20.ohms

Density rnngp- 200 

Density TT.. 2 

SP sensitivity.

——cps 
__sec

20 mv

DEPTH

sandst, gy, fine 

siltst, dk-gy, clayey

siltst, gy, clayey; gy fine sandst; 
lignite, 393.5-395.5, 402-406.5, 
414.5-419

clayst, dk-gy, It-brn; 
lignite, 438.5-441

siltst, It-gy; lignite, 471-476.5

sandst, gy, fine

clayst, It-gy, silty

I|

350-1

400-

450-

500-

550-

600-

650-

700-

750-

-110

-12O

-130

-140

-150

-160

-170

-180

-190

-200

-210

r-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 29 
SHEET 1 OF 2

AREA Williams County QUAD NAME Blacktail Lake

DATE STARTED 7/1/79 DATE COMP. 7/1/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 34 T.is? N., R.ioi w. , FOOTAGE LOC. 48 FNL FEL
mx

GROUND 
[LEV 2171 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 380 CORING
TOTAL 
DEPTH 380 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 28 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : ___!P__ft/min Density range•___15P_____cps

Logged depth'_3JO____ Density T.C- 2 sec

Gamma range :_____5jQ____cps SP sensitivity 2Q ,mv

Gamma TC-____2_____sec Resistance sensitivity-_20ohms

DEPTH

siltst, yel-brn, sandy

clayst, yel-brn, silty

siltst, brn; lignite, 20-21.5

no sample

siltst, clayst, yel-brn 

sandst, yel-brn; ironst

sandst, brn

sandst, gy; lignite, 117-122

siltst, gy, clayey 

siltst, dk-gy

sandst, dk-gy, fine

siltst, dk-gy; lignite, 189.5-196.5, 
201-203

siltst, It-gy; lignite, 240.5-243, 
254-258

clayst, dk-gy, brn; lignite, 268.5-272

siltst, dk-gy; clayst

sandst, calcareous

siltst, clayst, It-gy

O-r-0

-10

50-

-20

100- -30

--40

150-

-50

200-

250-

300-

350-1

-60

_ -70

-80

-90

-100



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 29 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, sandst, It-gy

•

0= 0
> — __i

•.TI_I77.

I ogging speed: 20 ft/min Density rnngp; 200 rps

1 nggpd dpptlv 380 Density TC- 2 *pr

Gamma range-. 50 rps SP sensitivity 20 mv

Gamma TC 2 SPC Resistance sensitivity^ZDohms

'I*?L-T ̂ fc|

!^=%Tr

DEPTH

UJ 

UJ
Uk-

35O-

400-

—

450-

_

500-

_

550-

—

600-

-

650-

-

700-

_ m

750-

ae 

bij

-110

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 30 
SHEET i OF 2

AREA Williams County QUAD NAME Bonetraill

DATE STARTED 7/11/79 DATE COMP. 7/11/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. A T.157 N., R.102 w. , FOOTAGE LOC. 2595 FNL
565

GROUND 
ELEV_ 2411 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 620 CORING
TOTAL 
DEPTH 620 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO
WATER 5 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : ___20_ft/min Density range- 
Logged n°pttr 605____ Density TC.-_ 

Gamma range :___5p___ Cps SP sensitivity. 

Gamma TC ____•L—.— sec Resistance sensitivity_20ohms

2_P-0
2

20

cps 

sec

mv

T

DEPTH

sand, silt, clay, yel-brn, 
unconsol

till: sand, gravel, unconsol

sand, silt, gy-brn, unconsol

sand, gy-brn; medium gravel

siltst, clayst, dk-gy

clayst, bl-gy 

sandst, yel

sandst, gy, very.fine,.calcareous

sandst, brn, fine 

siltst, gy

clayst, gy, silty; lignite, 168-169, 
170-171, 172-173

siltst, gy, clayey; lignite, 198-202

clayst, gy

sandst, gy, fine

clayst, siltst, gy

sandst, gy, fine

siltst, clayey; lignite,250-252,
260-263 

siltst, gn, clayey

clayst, gy

clayst, It-gy, silty

siltst, gy, clayey

O-i-O

--10

50-

-20

100
_-30

- -40

150-

-50

200-

250-

300-

350-1

-60

_ -70

--80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO w 30 
SHEET 2 OF 2

LITHOLOGY

Logging speed : __20_ft/min 
Logged depth: 605_____ 

Gamma rnnge- 50 

Gamma TC:____2_

Density range- 

Density TC.-_

200

cps 

sec

SP sensitivity 20

.cps 

.sec

_mv

Resistance sensitivity 1 _2Qohms

DEPTH

lignite, 355-356.5, 358.5-368.5 

clayst, gy, silty

siltst, dk-gy, clayey 

lignite, 410-418 

clayst, gy, silty

siltst, It-gy, clayey 

siltst, dk-gy

siltst, clayst, It-gy; lignite, 497.5-500

siltst, It gn-gy, clayey

siltst, clayst, dk-gy

siltst, It-gy, clayey

clayst, gy

sandst, gy, very fine

clayst, It-gy

350-I

400-

450-

500-

550-

600-

650-

700-

750-

-110

-120

-130

-140

-150

-160

-170

-180

H90

-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 31 
SHEET i OF 2

AREA Williams County QUAD NAME Bonetraill

DATE STARTED 7/10/79 DATE COMP. 7/10/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 26 T.isy N., R.ioz w. , FOOTAGE LOC. n FNL
FWL 2375ft

SIZE AND BIT TYPE: 5 -inch drag FOOTAGE
ROTARY 500 [CORING

TOTAL 
DEPTH 500 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO
WATER 5 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY
— o
ac ts

Logging speed : __2-P__ft/min Density range 200

Logged rtepth- 5QO.

Gamma range- 

Gamma TC.

>
Density TC.-_ 

.cps SP sensitivity.

_2_ 

20

.cps 

.sec

_mv

.sec Resistance sensitivity--2.0.

DEPTH

sand, silt, yel-gy ( unconsol

silt, It yel-gy, clay, 
unconsol

silt, yel-brn, sandy, 
till: unconsol

silt, gy-brn, unconsol

sand, olive-gy silt, unconsol

gravel

siltst, dk-gy

siltst, dk-gy, yel-gy 

clayst, gy

siltst, yel

siltst, dk-gy, clayey

sandst, yel, very fine 

siltst, yel

sandst, gy; dk-gy clayey silt; 
lignite,223.5-229

siltst, gy; white clayst

siltst, dk-gy, clayey;
lignite, 293.5-295, 303.5-307.,5

siltst, dk-gn

siltst, gy, clayey

-10

50-

-20

100- -30

- -40

150-

-50

200-

250-

300-

350-1

-60

--70

80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 31 
SHEET 2 OF2

REMARKS:

Logging speech 20 ft/mm Density range^ 2QO cps 

Logged rippth: 500 ____ Density 1C- ___ 2___sec 

Gamma range i___l°_^__cps SP sensitivity. 

Gamma TC- ____ 2 se

LITHOLOGY 20

Resistance sensitivity :_20ohms

DEPTH

siltst, dk-gy; dk-gy clayst; 
lignite,375.5-379, 380-390

clayst, dk-gy, silty

siltst, gy, clayey;
lignite,417.5-421, 432-437

sandst, gy, fine

siltst, It-gy, clayey

350-n

400-

450-

500-

550-

600-

650-

700-

750-

-110

-12O

-130

•140

-ISO

-160

-170

-180

-190

-200

^-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 33 
SHEET i OF 2

AREA Williams County QUAD NAME West Bonetraill

DATE STARTED 7/9/79 DATE COMP. 7/9/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 2 T.is? N, R.ios w. , FOOTAGE LOC. 33 FSl
JfittX 
FWl

GROUND 
ElEV 2320 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 500 [CORING
TOTAL 
DEPTH 500 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 9 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed' 
Logged depth :_ 

Gamma range :_ 

Gamma TC:_

20 ft/min

500

Density range :_ 
Density IC.-_

200

50 .cps 

.sec

SP sensitivity__2(L

.cps 

.sec

_mv

Resistance sensitivity-_20ohms

DEPTH

till:

sand, yel-brn, gravel,
unconsol 

gravel

silt, gy, clayey, unconsol 

sand, very coarse, unconsol

'••!&

siltst, dk-gy, clayey

siltst, yel-gy, clayey

siltst, gy, clayst

siltst, dk-gn, clayey

siltst, clayst, bl-gy

sandst, gy, very fine

clayst, dk-gy, silty

siltst, gy, clayey; lignite,194-197, 
199-210.5

siltst, brn-gy, clayey 

siltst, gy, clayey

lignite,240.5-247 

siltst, brn

siltst, It-gy

siltst, yel-gy, clayey

clayst, It-gy, silty; lignite,335-339

O-r-0

-10

50-

-20

100- -30

- -40

150-

-50

200 -

250-

300-

350-1

-60

- -70

--80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 33 
SHEET l OF 2

REMARKS:

LITHOLOGY

clayst, gy; lignite, 354-357

siltst, It-gy

siltst, brn, cbncs 

siltst, dk-gy

siltst, It-gy

siltst, It-gy, clayey

sandst, gy, fine 

clayst, gy; lignite, 484.5-488.5

Q_ 
— C3
0= 0
t— —I

=1
... —— ..,

.. — ...

... — ..

... — _.. .

-- — ••
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j r *> • S^T
| :" ^J 'v' S?

nf o
• ' i \, c

> r <ir..'./ C--*^
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f^s-4^ ^
c^r _»— ̂

1 pH:^

isity ran 

sity 1C 

sensitiv 

istance

-

... ,__

• • -:-

• . .:,

9 <

Fsn7)«w(e»

gp: 200 r.n<;—————— — j- —

ity: 20 mv

sensitivitys_2jQohms

- •-•

;."I

- . -I

: : : 2

;

- - " -

. .£ _ ;

DEPTH

h—

UkJ

u_

350-

-

400-

-

-

450-

500-

550-

—

600-

-

650-

;

700-

750-

ac
Ubl 

Ubl

3E

-110

-120

-130

-140

-150 

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 34 
SHEET 1 OF 2

AREA Williams County QUAD NAME Brush Mountain

DATE STARTED 7/9/79 DATE COMP. 7/9/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 17 T.is? N., R.ios w. , FOOTAGE LOC. 235 XXXX
FSL

PEL GROUND 
ELEV 2413 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 500 [CORING ——~
TOTAL 
DEPTH 500 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 26 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed'_ 20 ft/min Density range :__20P_

Logged depth :__J.PP_____ Density 1C.'____?_
Gamma range<__lP___cps SP sensitivity——20_

Gamma TCj____2 __ SPC Resistance sensitivity^_20ohms

cps 
sec

.mv

DEPTH

till:

sand, silt, fine gravel, 
gy-brn, unconsol

sand, silt, gravel, yel-brn, 
unconsol

gravel 

siltst, gy-brn, sandy

siltst, dk-gy, sandy

siltst, clayst, dk-gy

siltst, dk-gy, clayey

sandst, gy, coarse; gn siltst; 
lignite,196-197.5

siltst, dk-gy

clayst, gy, silty

siltst, dk-gy, clayey

clayst, gn

clayst, gy, silty;
lignite,269-275, 279.5-289

siltst, gy

sandst, dk-gn, very fine

sandst, gy, fine

lignite,339-344.5, 346-347.5

fe:

O-r-0

-10

50-

-20

100- -30

--40

150-

-50

200-

250-

300-

350-1

-60

_ -70

80

-90

-100
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY HOLE NO w 34 
SHEET 2 OF2

LITHOLOGY oe o 
</»

Logging speed-- 20 ft/min 

Logged depth- 500______

Gamma ranges 

Gamma TC. _

Density range- 

Density TC.-_

200

50 .cps 

.sec

SP sensitivity- 20

.cps 

.sec 

_mv

Resistance sensitivity-_2P_ohms

DEPTH

siltst, clayst, gy

clayst, white
siltst, It-gy

siltst, bl-gy

siltst, gy; lignite,447-449.5

sandst, It-gy

siltst, It-gy, clayey; lignite,474-476

sandst, gy; brn siltst

350-1

400-

450-

500-

550H

600-

650-

700-

750-

-110

-120

-130

•140

-150

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 35 
SHEET i OF 2

AREA Williams County QUAD NAME West Bonetraill

DATE STARTED 7/10/79 DATE COMP. 7/10/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 25 T.is? N., R.ioa w. , FOOTAGE LOG. XXX
FSL 82

FEl 
IJK

GROUND „,.,, _ 
ELEV 2241 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARV 600 CORING ———
TOTAL 
DEPTH 600 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE
DEPTH TO
WATER 51 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

Logging speed : __20_ft/min Density range : 2QQ 
Logged depth-__522______ Density TC.'^._ _2_ 

Gamma range--__50
LITHOLOGY

_cps 
_sec

SP sensitivity^ 20 mv

Gamma TC : ____2 sec Resistance sensitivity^ohms——B—i———^r~i———3——

DEPTH

till:
sand, silt, yel-brn; gravel, 

unconsol

siltst, yel-brn; sandst

siltst, clayst, yel-brn

clayst, yel-gy; orange siltst

siltst, yel-brn

clayst, brn; lignite, 112.5-115

clayst, olive-gy, silty

siltst, clayst, gy

clayst, dk-gy, lignite,154-158.5

siltst, clayst, gy

siltst, gy

siltst, dk-gy, clayey; lignite, 215.5-223

sandst, gy, fine

siltst, gn, coarse

clayst, gn

clayst, gy, silty

sandst, gy, fine

siltst, dk-gy, silty

siltst, gy

siltst, gy, clayey

O-r-O

-10

50-

100-

-20

-30

- -40

150-

-50

200-

250-

1300-

350 -•

-60

--70

80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 35 
SHEET 2 OF 2

REMARKS:

LITHOLOGY — ej 
oc
t—
CO

Logging speed'_2P__ft/min Density rnngp 200 

Logged depthi_599____ Density TC- 2 

Gamma range- 

Gamma TC:_

50 _cps SP sensitivity 20

.cps 

.sec

_mv

-2___sec Resistance sensitivity :_20ohms

DEPTH

sandst, gy, very fine

siltst, gy; lignite,385-390.5, 394-405, 
418-421.5

siltst, dk-gy; lignite,427-428, 
429-430

siltst, It-gy, clayey

siltst, It-gy, cbncs

siltst, gy; lignite,540.5-544.5, 
555.5-558

siltst, gy, clayey

49

350-t
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-120
400-

450-

-130

•140

-150
500-

-160

550-

600-

650-

700-
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UNITED STATES GEOLOGICAL SURVEY

AREA Williams County QUADNAME Tom Berg Lake

DATE STARTED 6/15/79 DATE COMP. 6/15/79 COUNTY wuiiams STATE North Dakota

LOCATION: SEC. 14 T. iss N, R.97 w. , FOOTAGE LOC. 95 ffi* i x*x "i"' 2353 ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE TOTAL
ROTARY 400 [CORING ——— DEPTH 400 ft

DRILLING AGENCY: crandaii Drilling DRILL TYPE: — - ImV0 3ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:

LITHOLOGY

silt, sand, clay, oxidized, 
till; unconsol

gravel, fine 

sandst, oxidized

siltst, gy, sandy

sandst, oxidized, fine

siltst, dk-gy, cbncs
siltst, olive-gy

siltst, yel-gy

siltst, gy

siltst, gy, clayey; lignite, 162-165, 
168.5-171.5

sandst, gy, very fine; 
lignite, 202-204. 5

siltst, dk-gy; clayst; 
lignite, 222-224. 5

siltst, clayst, gy

siltst, gy, sandy

sandst, gy-gn

siltst, clayst, gy; 
lignite, 301. 5-306

siltst, gy

sandst, gy

ac o
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 41 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, It-gy

siltst, It-gy, clayey

sandst, bl-gy

ex.
ae. o
h— _ 1
oo

,.. , _ .„.. „

... _ .. ..

I ngging speed: 20 ft/min Density rnnrje: 200 rps

Logged depth AGO Density TC- 2 sec

Gnmmn range 50 rps SP sensitivity 20 mv

Gnmmn TC 2 =;pr Resistance sensitivity ^ZQonms

__... _.....

^5T I Va^^- E
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 42 
SHEET 1 OF 2

AREA Williams County QUAD NAME Tom Berg Lake

DATE STARTED 6/16/79 DATE COMP. 6/16/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 21 Lisa N, R. 97 w. , FOOTAGE LOG. 35 FNL
50 FWL

GROUND 
[LEV ft

SIZE AND BIT TYPE: s-inch drag
FOOTAGE

ROTARY 400 CORING ———
TOTAL 
DEPTH 400 ft

DRILLING AGENCY:___ Crandall Drilling DRILL TYPE:
DEPTH TO
WATER 3 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS'

LI1HOLOGY

Logging speed' 
Logged depths 

Gamma ranges 

Gamma TO_

20 .ft/min
400

Density range. 

Density T.C-_

200

50 .cps 

.sec

SP sensitivity 20

.cps 

.sec

_mv

Resistance sensitivity-.ji9.ohms

DEPTH

sand, silt, gravel, yel-brn, 
unconsol

till:

silt, brn-gy, unconsol 

, brn; clayst

clayst, brn, silty

siltst, brn-gy, clayey

siltst, gn-gy, clayey

siltst, clayst, gy

siltst, gy; limest

siltst, gy

sandst, gy

gravel, very fine

siltst; lignite,212.5-214.5

clayst, gy-brn; lignite,232.5-234.5

clayst, gn

clayst, gy, silty

siltst, gy, clayey

clayst, gy, cbncs; 
lignite, 322.5-327.5

siltst, gy

O-i-O

-10

50-

100-

-20

_ -30

--40

150-

-50

200-

250-

300-

350-1

-60

_-70

--80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 42 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, gy, clayey 

siltst, It-gy

a.
—— CL3

0= 0 
1— — J

,-.... —

~— ~

1 ngging qpppd' 20 ft/min Dpn<;ity rnngp 200 rps

1 nggprl rlppth- 400 Density TC.-. 2 SPP:

Gnmmn rnngp: 50 r.ps SP sensitivity 20 mv

Gnmmn TC ; 2 c,e c. Resistance sensitiv!ty ; _2Jlohms

—— —— __._.__ . .

ft \ } '-
^sit-Dw/-3—^

r^j»i E

-

DEPTH

K— 

UU
uu

350-

—

400-

450-

_

500-

-

550-

_

600-

-

650-

-

700-

L ^

750-

ts>
ae

uu

-110

-12O 

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 43 
SHEET 1 Of 2

AREA Williams County QUAD NAME Alamo

DATE STARTED 6/20/79 DATE COMP. 6/20/79 COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. T. "8 H % R.98 w. , FOOTAGE LOC. 95 ^VUND 2233ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 440 [CORING

TOTAL 
DEPTH 440 ft

DRILLING AGENCY: crandaii Drilling DRILL TYPE: " 35ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY
440

Logging 

Logged depth. 

Gamma range-__50 

Gamma TC _____?_.

.ft/min Density range :. 

Density ~TC<_

20° .cps

SP sensitivity-, 20 ,mv

.sec Resistance sensitivity-^Oohms

DEPTH

fc ^- :

sand, oxidized, clayey, 
unconsol

clay, gy, silty, unconsol

silt, gy-brn, unconsol

silt, gy, clayey, unconsol

silt, dk-gy, clay, unconsol

silt, clay, oxidized, 
unconsol

silt, yel-gy, unconsol 

silt, olive-gy, unconsol

sand, coarse, unconsol 

gravel

clayst, gy

sandst, siltst

clayst, gy; limest

sandst, silty

sandst, gy, clayey

siltst, gy; clayst; lignite,279-283.5, 
296-297

siltst, gy; gn clayst 

siltst, gy

clayst, It-gy, silty

siltst, gn-gy, clayey; 
lignite ,348-349.5

O-r-0

-10

50-

100

-20

_-30

--40

150-

-50

J200H
i

250-

300-

350-1

-60

_ -70

80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 43 
SHEET 2 OF2

REMARKS:

LITHOLOGY

siltst, gy

o_ 

oe o 
ts> ""'

-••• —

-----

...__..

Logging sf 

Logged d€ 

Gamma ra 

Gamma T

-

ippd: 20 ft/mm

>pth 440 [

ngp ' 50 rp^

: 2 Sec

1 £1
1 fi

ipr^j

Density 

Density 

SP sen

Resista

-

tJssnfnti 

*--S7£?

^

rnngp 200 rp«;

T C = 2 SPC

sitivity- 20 mv

"ce sensitivity .IQohms

ji
DEPTH

UJ
LAJ

350-

400-

450-

500-

-

550-

-

600^

1 -

650-

-

700-

:
750-

ac
LAJ

-110

-12O

-130 

-140

-150

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY 1*1 » . **
SHEET i OF 2

AREA Williams County QUAD NAME Epping NE

DATE STARTED 6/16/79 DATE COMP. 6/16/79 COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. 34 T. iss N, R. 98 w. , FOOTAGE LOC. 20 g£ 5 ^ ELE" MD 2214 ft

SIZE AND BIT TYPE: s-inch drag
DRILLING AGENCY: Crandall Drilling OR

FOOTAGE TOTAL
ROTARY 400 CORING ——— DEPTH 400 ft

111 Ivor- OEPTH T0ILL TYPE- ' - WATER 16 ft

LITHOLOCY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:

LITHOLOGY

silt, oxidized, unconsol 
till:

sand, oxidized, unconsol 

silt, gravel, unconsol 

silt, oxidized, unconsol

siltst, gy; lignite, 55, 5-63

sandst, gy; gn siltst 

sandst, gy; cbncs clayst 

clayst, bl-gy

clayst, gy, silty

siltst, gy; clayst; lignite 118-121.5, 
131-134.5

siltst, gy 

sandst

siltst, clayst, It-gy 

clayst, gn-gy, silty

siltst, It-gy

siltst, It gn-gy, clayst 

sandst; white clayst

sandst, gy

siltst, gn-gy, clayey

siltst, gy

siltst, gy, clayey; lignite, 313-316, 
320-321

siltst, brn, cbncs 

siltst, gy

Q_ 
— C9
oe o
>— _i
(S>

*••••••
i-fr
#•'•: 
a-';-

•••i 

•••

— • -*— *•

"Z.*** °— 

mmiifim

Logging sp 
Logged de 
Gamma rar 
Gamma TC

Ppd. 20 ft/min Density range' 200 ops

pth-. 400 Density TC. 2 *er.

gp: 50 r,ps SP sensitivity^ 20 mv

:= 2 see Resistance sensitivitV-lOohms
iv ! i M
¥ 1 n l 4

i
i3i
1

" 56

*—r-J? £ *V ^Kut» l*V«C
S7*? f £ t~-"R£sxsiMeje 

JP \&> x.

j J^" <^.]O&. - f —

;
: ( \ i -£&

K I &&

DEPTH

h— 
UJ 
UJ 
L>_

0- 

50- 

100-

<—

150- 

200- 

250- 

300- 

350-

C<0
ae
UJ 

UJ

z

-0 

-10 

-20 

-30 

-40 

-50 

£0 

-70 

-80 

-90 

-100



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 44 
SHEET 2 OF2

REMARKS:

LITHOLOGY

lignite, 357-358. 5

sandst, gy

a.
— C3
ac o
h— —I 
</>

•••§••

r=f^:^

I ogging 5peed= 20 ft/min Density rangp: 200 rp<;

1 ngger! Hppth^ 400 Density TC« 2 ^r.

Gnmmn rnnge: 50 c.^ SP sensitivity 20 mv

Gnmmn TC- 2 c;pr Resistance sensitivity^ 20ohms

..^^________=

•5^5 >^ f £••• ^srsMwce .~

<£\*2 f^'DeMa* r _ •

1 1^2^ J** , _ -

«

DEPTH

h—
LU

UJ
u_

350-

400-

-

450-

_

500-

550-

600-

650-

700-

750-

V*
oe
UJ
h—
UJ

X

-no

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY

AREA Williams County QUAD NAME Alamo

DATE STARTED 6/21/79 DATE COMP. 6/21/79 COUNTY winiams STATE North Dakota

LOCATION: SEC. 4 T. iss N, R. 99 w, FOOTAGE LOC. 65 gfc 40 J& £t?vUND 2152 ft

SIZE AND BIT TYPE: s-inch drag
FOOTAGE

ROTARY 340 CORING
TOTAL 
DEPTH 340 ft

DRILLING AGENCY: crandaii Drilling DRILL TYPE: Tl 19 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed'___10__ft/min 

Logged depth- 340 

Gamma range- 

Gamma TC _

Density range- 

Density IC.-_

200

50 SP sensitivity 20

.sec 

_mv

Resistance sensitivityJLQohms

DEPTH

till

sand, silt, oxidized, 
unconsol

silt, clay, coarse sand, 
gr ave 1 , unc onso 1

silt, gy, sandy, unconsol

siit, yel-gy, clayey; sand, 
unconsol

silt, yel-gy; gy clay, 
unconsol

sand, coarse; silt

gravel, fine 

siltst, dk gn-gy; lignite, 165-166. 5

siltst, cbncs; gy clayst; 
lignite, 185. 5-187. 5

siltst, it-gy, clayey

siltst, gy; It-gy clayst

siltst, dk-gy

sandst, gy, clayey

no sample

&••:.

*>•

O-r-0

-10

50-

-20

100- -30

- -40

150-

-50

200-

250-

300-

350-1

-60

_ -70

80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HO" »„„
SHEET i OF 2

AREA Williams County QUAD NAME Epping NW

DATE STARTED 6/19/79 DATE COMP 6/19/79 COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. 28 T. ISB N., R. 99 w. , FOOTAGE LOC. 10 m *o ££ ft?} 11 2215 ft

SIZE AND BIT TYPE: s-inch drag
FOOTAGE TOTAL

ROTARY 440 CORING ——— DEPTH ViO ft

DRILLING AGENCY: crandaii Drilling DRILL TYPE: —— - wmV0 5ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

sand, silt, yel-brn, unconsol
till:

gravel, fine

siltst, gy-brn, sandy

clayst, gy, silty

siltst, dk gn-gy, sandy

clayst, gy, silty

siltst, dk-gy

clayst, It-brn .

clayst, gy-brn

no sample

siltst, clayst, gy

siltst, gy, coarse

sandst, dk-gy, clayey

no sample

siltst, brn-gy

siltst, gy, clayey

siltst, gy; limest

siltst, gy

siltst, gy, sandy

sandst, gy, clayey

0.— o
ae. o 
t— _j

-
*^f'S*\.

-.»'• »•'
*>': '»

*••*•'••«
.. — ..

•Z-~"

ii'rr.'ii

~i_r~_r

Erf
irlHI
— ~Lr

-—-

... — ...
"z_-_r

ITLT

— ••• —
— ~—

I~Z
— ... _
— ..._

-~'L

_..._
. .. — _..

•'•'• •"• ''

Logging s 

Logged d 

Gamma rn

pppd: 20 ft/min Density rnnge= 200 r.ps

=pth: A4a Density TC> 2 ^r

nno: 50 me S P sensitivity 20 mv

Gnmmn TC^ 2 <;P r. Resistance sensitivitv ;-2Qohms
""

" n =? ^"^ i •
i ^?" j •
3 ~^Zr I

<^£> > '%&*»>* :
T^srry*-^ 3~&t>

f js^ \ :
} ^^4 j

- > ft i- "-'•;-- '-
||j :

I f^l :

if ) •
\ ? V ^
1 / " 1 -
| ^ js>- :
| > ( ;

t f 1 1 ^

> < f I ^
! > ^^ $&&' ' \ -

! --> J' | - i i

1 Vf ^
1 \-z& -1 =
< _-— *™^^^^ i ™

V ? "" i" r -
< < 1 1 •

i \ V / j 2
' ¥ p^ j. J :

T ^>52 ? C ^
/ ^ f 1 :\ i L r^ -
1 ^ c r :
v f _i ) :

DEPTH

t —
UJ

O-i

—

-

—

_

50-

_

—

100-

-

-
150-

200-

250-

300-

<s>
as.
UJ
t —
UJ

-0

-10

-20

-30

-40

-50

-60

-70

-80

-90

-100

350—
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 46 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

Logging speed ; __!Q_ft/min Density rnnge 200 

Logged depthi 440____ Density 1C-___?_

Gamma rnnge-- 

Gamma ~TC.:

50 .cps SP sensitivity 20

.cps 

.sec

_mv

.sec Resistance sensitivity :J-P_ohms

DEPTH

siltst, gy, clayey; lignite,403-404.5 
411-414

siltst, gy

350-1

400-

450—

500-

550-

600-

!650-

700-

750-

-110

-120

-130

-140

-150

-160

-170

M80

-190

-200

U210

-220

60



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 47 
SHEET i OF l

AREA Williams County QUAD NAME Appam

DATE STARTED 6/22/79 DATE COMP. 6/22/79 COUNTY Williams STATE North Dakota

LOCATION: SEC, i T.iss N., R.ioo w. , FOOTAGE LOG. _io xix
FSl 72

PEL GROUND
[LEV 2089 ft

SIZE AND BIT TYPE: 5-±nch drag ROTARY 300 CORING
TOTAL 
DEPTH 300 ft

DRILLING AGENCY Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed 1 - 
Logged depth. 300 

Gamma range- 50 

Gamma ~TC:____?_

20 ft/min Density rangei 

Density TC = _

200

.cps 

.sec

SP sensitivity; 20

.cps 

.sec

_mv

Resistance sensitivity20_ohms

DEPTH

till:

sand, gravel, unconsol

sand, silt, oxidized, 
unconsol

sand, gy silt, gravel, 
unconsol

gravel, coarse sand, unconsol 

gravel, fine, well-sorted 

sand, coarse, unconsol

sand, very coarse, unconsol

gravel, fine

gravel, medium

gravel, coarse

I

siltst, clayst, It-gy; 
lignite,191.5-193.5

siltst, dk-gy 

sandst, very fine 

siltst

sandst, gy, very fine

sandst, very fine; clayst; 
lignite,294.5-300

O-r-0

50H

HO

h20

100-_H30

150-^

V-50

200H
h-60

250 H

300H

350-1

J-70

80

h90

hioo

61



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 48 
SHEET i OF 2

AREA Williams County QUAD NAME Appam

DATE STARTED 6/22/79 DATE COMP. 6/22/79 COUNTY Williams STATE North Dakota

LOCATION: SEC, is T. iss N., R. 100 w, FOOTAGE LOC. isoo IKK
FSL 30

FEL
m

GROUND „,„., f 
ElEV 2131 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 400 CORING
TOTAL 
DEPTH 400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE.
DEPTH TO 
WATER 46 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed'-. 

Legged- depths 

Gamma range-_ 

Gamma TC __

20 ft/min 

400

Density range. 

Density TC-._.

200
2

50 .cps SP sensitivity 20

.cps 

.sec. 

_mv

.sec Resistance sensitivity ; .20.ohms

DEPTH

till:

silt, oxidized, sandy, 
unconsol

gravel, sand, unconsol 

sand, gy; clay, unconsol 

sand, coarse, unconsol

•f
•b-

no samples

lignite,216.5-221.5

lignite, 341-346.5

-10

50-

100-

-20

_-30

--40

150-

-50

200-

250-

300-

350-1

-60

_ -70

80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 48 
SHEET 2 OF 2

REMARKS:

LITHOLOGY
o.

QC 0 
1 — _l

i ngging spppd' _ _20 ft/min Dpnqity rnngp 200 rp<;

\ oggpd dppth 400 Dpnsity TC< 2 <;pr

Gnmmn rnngp 50 rp«; SP sensitivity 20 mv

Gammn TC 2 ^p,- Resistance sensitivity^20.ohms

^ ^ ———— ^ . .i^yfi
| | — ̂ ^r~r""^ ^

DEPTH

LU 

LU

350-j

400-

450-

__

500-

-

550-

600-

650-

700-

750-

ac
UJ

LU

-110 

-12O

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

63



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 49 
SHEET i OF 2

AREA Williams County QUAD NAME Zahl

DATE STARTED 7/5/79 DATE COMP 7/5/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. T. 158 N, R.ioi w. , FOOTAGE LOC. 395
FNL 
ISK 2410 FWl

GROUND 
ELEV 2144 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 360 CORING
TOTAL 
DEPTH 360 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 7 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed-__20__ft/min 

Logged deptrv_2£tQ______

Gamma range :__50 

Gamma TC 2

Density range. 

Density TC.= __

200

Resistance sensitivity-.20.ohms

cps 

sec

mv

DEPTH

silt, clay, yel-brn, gravel,
unconsol 

till:
silt, clay, unconsol

sand, very coarse, very fine
gravel 

siltst, clayst, yel-brn

siltst, clayst, dk-gy

no sample

clayst, gy, sandy; cbncs clayey silt; 
lignite,110-111, 122-128

siltst, gn-gy

siltst, It-gy; clayst

siltst, dk-gy

siltst, clayst, gy

sandst, gy, very fine

siltst, gy

siltst, dk-gy, It brn-gy

siltst, clayst, gy;
lignite,270-272.5, 279.5-281

siltst, gy, coarse

siltst, It-gy, cbncs

siltst, It-gy

sandst, gy, very fine

siltst, It-gy, clay zones

O-r-O

-10

50-

-20

100- -30

- -40

150-

-50

200-

250-

300-

350-1

-60

_ -70

-80

-90

-100

64



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 49 
SHEET 2 OF2

REMARKS:

UTHOLOGY

siltst, It-gy, clay zones

Q_ 
— CJ
ae o
t — —i

-----

- •

Logging speed 20 ft/min Ders;ty rnnge 200 rps

Logged depth' 360 Density TC> 2 sen

Gammn rnnge- 50 rps SP sensitivity 20 mv

Gnmmn TC 2 <;Pr Resistance sensitivitylCLohms

-J-D***^ -""a^^zm:

; i .. C±^;LJ. zu

* 
•**

DEPTH

UJ 

UJ

350-

-

-

400-

•9

450-

—

-

500-

_

550-

-

—

600-

-

650-

-

-

700-

_

750-

ae
UJ 

UJ

Z

-110

-12O

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220

65



UNITED STATES GEOLOGICAL SURVEY HOLE NO w so 
SHEET i OF 2

AREA Williams County QUAD NAME Zahl

DATE STARTED 7/3/79 DATE COMP. 7/3/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 11 Lisa N., R.ioi w. , FOOTAGE LOC. FSL 30
XX!
FWL

GROUND
[LEV 2062 ft

SIZE AND BIT TYPE: s-inch drag
FOOTAGE

ROTARY 360 CORING
TOTAL 
DEPTH 360 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 42 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed=___2p_ft/min 
Logged depth :__160_______

Gamma range ;__J>P- 

Gamma TC:____2

Density range. 
Density T.C.'_

200

cps 

sec

SP spnsitivity= 20

.cps 

.sec

_mv

Resistance sensitivity !0_ohms

DEPTH

till:

sand, yel-brn, coarse,
unconsol 

sand, yel-brn, silty,
unconsol 

sand, coarse, gravel,
unconsol

£>:••: 
t

siltst, yel-gy, clayey; 
lignite, 44.5-45.5

clayst, gy-brn

siltst, gy, clayey

siltst, dk gu-gy

siltst, clayst, gy; 
lignite, 95.5-99

siltst, cbncs, It-gy 

siltst, It-gy, sandy

clayst, gy

siltst, clayst, It-gy 

sandst, gy, fine

siltst, dk-gy, clayey;
lignite,164-166, 183-184, 202-203

siltst, yel-gy

siltst, It-gy, cbncs;
lignite,235.5-237, 245.5-247

siltst, gy 

sandst, gy, fine

sandst, gy, medium; some cemented zones

—..._.

O-r-O

-10

50-

-20

100- -30

- -40

150-

-50

200-

250-

300-

350-J

-60

_ -70

80

-90

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 50 
SHEET 2 OP 2

REMARKS:

LITHOLOGY

sandst, gy, medium; some cemented zones

„

Q_ 
—— CJ
OK. 0

00

1 ngging sppprl: 20 ft/min Dpnsity rangp; 200 cps

1 nggprt rtpptrr 360 Density T.C« 2 <;PC

Gamma range- 50 r.p<i SP sensitivity 20 mv

Gamma TC= 2 <;pr Resistance sensitivitv ;2fl_ohms

f. ,

:j I —— ^?§ ii -.

DEPTH

UJ 

UJ

350-

-

-

-

400-

-

450-

_

500-

550-

600-

650-

700-

750-

oe.

UJ

-no

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

-220
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 51 
SHEET lOF 2

AREA Williams County QUAD NAME Hanks

DATE STARTED 7/3/79 DATE COMP. 7/3/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. i? T.iss N., R. 101 w., FOOTAGE LOG. 2617
XMH. 

FSl FWL
GROUND 0 , n , f 
ELEV 2193 ft

SIZE AND BIT TYPE: 5 -inch drag FOOTAGE
ROTARY 400 [CORING

TOTAL 
DEPTH

400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TD 17 ft 
WATER

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed* 2 ft/min 

Logged depth-. 400_____ 

Gamma range= 50 

Gamma .~TC:_____?.

Density range ;. 

Density TC.-_

200

.cps 

.sec

SP sensitivity 20

.cps 

.sec 

_mv

Resistance sensitivity :J2P_ohms

f

DEPTH

sandst, yel-brn, coarse

siltst, yel-gy, dk-gy

siltst, gy, clayey, cbncs

siltst, dk-gy, clayey

clayst, gn-gy, brn; lignite,125-133

siltst, dk-gn, clayey

siltst, gy; fine sandst

sandst, gy, medium

sandst, coarse

clayst, It-gy; lignite, 216.5-223.5

siltst, clayst, It-gy

siltst, cbncs

siltst, dk-gy

siltst, It-gy, cbncs; lignite, 289-291.5

siltst, clayst, gy

siltst, It-gy

sandst, very fine

siltst, clayst, gy

O-r-0
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100- -30

--40
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 51 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, It-gy; lignite, 377-380, 
397-399

a.

ae. o
00 ""'

..._...

^

Logging <;peed: 2_ft/min Density rnnge^ 200 rp<;

I ogged depth: 400 Density TC= 2 <;pr

Gamma range- 50 rp<; SP sensitivity 20 mv

Gamma TC 2 c;pr Resistance sensitivity : 10.ohms

**£ yi^T" i

i^^rj |.
iFl .-^Ji'»,J_.L.. . .Ji

-

DEI

UJ 
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-

400-
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_
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_

600-

-
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-
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:
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 52 
SHEET i OF 2

AREA Williams County QUAD NAME Blacktail Lake

DATE STARTED 7/2/79 DATE COMP. 7/2/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 23 T.iss N., R. 101 w., FOOTAGE LOC. 2230 FSL
m

5 FWL
GROUND
ELEV 2158 ft

SIZE AND BIT TYPE: 5-inch drag
FOOTAGE

ROTARY 400 CORING ——
TOTAL 
DEPTH 400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE: — DEPTH TO 
WATER 11 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speeck 

Logged depths 

Gamma range _ 

Gamma TC-

20 ft/min 
400

Density ranges 

Density T.C = _

200

50 _cps 

.sec

SP sensitivity 20

.cps 

.sec

_mv

Resistance sensitivity.20.ohms

DEPTH

till' sand, oxidized, gravel, 
unconsol

clayst, brn; yel-brn siltst

siltst, yel-gy

sandst, gy, medium

sandst, brn, medium

siltst, brn: gy clayst; 
lignite,147.5-153

siltst, clayst, gy

sandst, It-gy, fine

siltst, dk-gy; white clay

siltst, It-gy

siltst, It-gy, cbncs; It-brn clayst; 
lignite,229.5-233

sandst, gy; It-gy siltst

siltst, It-gy

limest; It-gy siltst

siltst, It gn-gy, clayey

siltst, It-gy

siltst, gy-gn; gy clayst

siltst, dk-gy, cbncs; lignite,309-311

siltst, dk-gy

sandst, gy, fine

siltst, gy, clayey
.'.-.'iL.:.: 

I±
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 52 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, gy, clayey

cx- 

ae <=> 
ts*

_. ——

.. — ...

-•—— •

1 ogging sppprh 20 ft/min Density rnngp: 200 rps

1 nggpH Hpptrv 400 Density TC> 2 spr

finmmn rnngp: 50 rpc, SP sensitivity 20 mv

Gnmmn TC 2 <;Pr Resistance sensitivity-10_ohms

? F^l [ ~i
'«te5 L VP !

rr^Y/^

DEPTH
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400-

—
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1 -
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•
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-110

-120

-130

-140

-.0

-160

-170

-180

-190

-200

-210

-220

71



UNITED STATES GEOLOGICAL SURVEY HOUNDS
SHEET l OF 2

AREA Williams County QUAD NAME Bonetraill

DATE STARTED 7/4/79 DATE COMP. 7/4/79 COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. 30 j.iss N., R. 101 w., FOOTAGE LOC. 6 ^ 132 fR ELEV™ 2306 ft
SIZE AND BIT TYPE: 5 - inch dras FOOTAGE TOTAL SOO ft

ROTARY 500 CORING —— DEPTH

DRILLING AGENCY: crandaii Drilling DRILL TYPE: ----- KTH™ 53 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:

LITHOLOGY

sand, clay, gravel, 
unconsol

til-"-- sand, oxidized, coarse; 
silt, unconsol

gravel 

siltst, dk-gy 

siltst, yel-brn, cbncs 

siltst, dk-gy, clayey, lignite, 71.5-73 

clayst, siltst, It-gy 

sandst, gy; dk-gy siltst 

siltst, clayst, gy

siltst, gn-gy; cbncs; lignite, 119-122

siltst, gy, clayey

sandst, gy, medium 

clayst, gy; lignite, 192-196.5

siltst, gy, sandy

siltst, clayst, dk-gy

siltst, gy, sandy 

no sample

lignite, 259-260. 5, 273.5-282.5

siltst, clayst, gy 

siltst, dk-gy, clayey

clayst, siltst, It-gy; 
lignite, 313. 5-316, 323-327.5

sandst, It-gy, very fine

0. 

K 0

$ 
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mmmm 

•••

•ip

•••••i

••• 
••i

Logging speed: 20 ft/mm Density r 

Logged depth- 500 Density T

ingp: 200 c.^
f 9(.' *• «;er

Gamma range- 50 q-^ SP sensitivity 20 mv

Gamma TC' 2 ser Resistanc 3 sensitivity :^P_ohms——— f — 1 —— j^i- —— a —

: ':„: _ ._ . ~ —— •!-

'. ^^ ___ I
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1 <^ — a

3 •

\ \

DEPTH

h—

0- 

50- 

100- 

150- 

200- 

250- 

300- 

350-

ae 

36

-0 

-10 

-20 

-30 

-40 

-50 

-60 

-70 

-80 

-90 

-100

72



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 53 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, clayst, lt-gy

siltst, gn-gy

siltst, clayst, lt-gy

siltst, gn, dk-gy; lignite, 396-398. 5 

siltst, gy

sandst, gy, fine

siltst, dk-gy; lignite, 421. 5-422. 5, 
427.5-428.5

siltst, gy, clayey 

siltst, lt-gy; limest

siltst, lt-gy; clay zones

•
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vity 20 mv
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 54 
SHEET i OF 2

AREA Williams County QUAD NAME Hanks

DATE STARTED 7/4/79 DATE COMP. 7/4/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. i T.iss N., R. 102 w., FOOTAGE LOC. „. 325
FNL ym.

3 FWL
GROUND „„„ . 
[LEV 2257 ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 460 CORING ——

TOTAL 
DEPTH 460 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER

ft. rt

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : __20_ft/min Density range___20_0___cps

Logged depttv__4J>Q____ , Density 1C. 1 .___2__sec

Gamma range •___5Q___cps SP sensitivity——2fl———mv

Gamma TC ____2 sec Resistance sensitivity.lQ.ohms

DEPTH

sand, gravel, unconsol. 

sand, unconsol

silt, olive-gy, unconsol 

silt, sand, yel-brn, unconsol

till: silt, olive-gy, sandy; 
gravel, unconsol

silt, olive-gy, unconsol

sand, silty, olive-gy,
unconsol 

silt, clay, olive-gy,
unconsol

siltst, gy, coarse; sandst

sandst, gy, clayey

sandst, gy; lignite, 196-203

siltst, clayst, gy

siltst, gn; lignite, 252-254

siltst, gy, cbncs

siltst, gn, brn-gy, clayey

siltst, gy, coarse; lignite,290-291.5

siltst, It-gy, clayey

siltst, brn-gy

siltst, It-gy, clayey

siltst, dk-gy, cbncs

£>•'••
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 54 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, clayst, It-gy

siltst, gn

siltst, clayst, dk-gy

clayst, gn

sandst, gy, calcareous

siltst, clayst, gy

sandst, gy, calcareous; 
lignite, 459-460

a.
ee. o

-~—

—~—

-- —

-rj~

.

•f _£-

1 ogging speed: 20 ft/min Density rnnge- 200 cps

logged depthi 460 Density TC = 2 ser

Gnmmn rnnge: 50 rps SP sensitivity 20 mv

Gammn TC-- 2 se^ Resistance sensitivity- 20.ohms
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r \ tr ~ \ ^
• • \" t } \ ... . -
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UNITED STATES GEOLOGICAL SURVEY HOLE NOw 55 
SHEET l OF 2

AREA Williams County QUAD NAME Bonetraill

DATE STARTED 7/7/79 DATE COMP. 7/7/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 22 T.iss N., R. 102 w., FOOTAGE LOG. 105
mi

35 FWL
GROUND 
ELEV 2402 ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 600 CORING ——

TOTAL 
DEPTH 600 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 9 ft

L1THOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : ___2jO_ft/min 
Logged depthi 600_____

Gamma range-__5JL___cps

Density range- 

Density TC.-_

200

SP sensitivity, 20

.cps 

.sec 

_mv

Gamma TC. .sec Resistance sensitivity.20.ohms

till:

sand, silt, yel-brn, 
unconsol

sand, silt, clay, yel, 
unconsol

sand, silt, yel-brn; 
gravel, unconsol

sand, silt, gy-brn, unconsol

siltst, clayst, dk-gy

siltst, dk-gy, cbncs; lignite,107-111, 
113-114.5

siltst, gy, clayey

siltst, clayst, gy

siltst, cbncs; lignite,161.5-163

siltst, dk-gy, cbncs

siltst, clayst, gy

siltst, dk-gn

siltst, clayst, dk-gy

siltst, gy

sandst, gy, fine

siltst, dk-gy, cbncs; 
lignite,238.5-242.5

sandst, gy; clayst

sandst, gy, very fine

siltst, clayst, dk-gy

siltst, olive-gy, gn, cbncs; 
lignite,313.5-315, 318-326.5

sandst, gy, fine 

sandst, medium
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UNITED STATES GEOLOGICAL SURVEY

REMARKS:

HOLE NO w 55 
SHEET 2 OF 2

LITHOLOGY

Logging speed 1 

Logged depth- 

Gamma range ;_ 

Gamma TC __

. 20 ft/min 

600

Density range-. 

Density TC.'_

200

50 .cps 

.sec

SP sensitivity 20

.cps 

.sec

_mv

Resistance sensitivity-.2p_ohms

DEPTH

siltst, dk gy; lignite,368-376.5

siltst, It-gy; white clayst

siltst, dk-gy, clayey

siltst, It-gy, cbncs

siltst, It-gn, clayey

siltst, gy, brn-gy; It-gn clayst

siltst, dk-gy; lignite, 453.5-455

siltst, It-gy, clayey

sandst, gy, medium; lignite,480.5-482

clayst, gy, white; limest

sandst, brn, fine

siltst, It-gy; lignite,597-600

350-1

400-

450-

500-

550-

600-

650-

700-

750-

-110

-120

-130
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-150

-160
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w.56 
SHEET 1 OF 2

AREA Williams County QUAD NAME Grenora

DATE STARTED 7/8/79 DATE COMP. 7/8/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 13 T.iss N., R.ios w. , FOOTAGE LOC. FNL 415 FWL
GROUND 
ELEV 2236 ft

SIZE AND BIT TYPE: s-inch drag FOOTACI
ROTARY 460 CORING ——

TOTAL 
DEPTH 460 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER 18 ft

LITHOLOCY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed'__2Q_ft/min Density range-:—200 
Logged Hppth: 460____ Density T.C.-____2_ 

Gamma range=. 

Gamma 1C-_

50 .cps SP sensitivity 20

.cps 

.sec 

_mv

.sec Resistance sensitivity-l°_ohms

till:
sand, silt, gravel, 
unconsol

siltst, dk-gy; sandst 

siltst, dk-gy; clayst

siltst, gy; very fine sandst 

siltst, gy, cbncs

siltst, dk-gy, cbncs; lignite,81.5-92.5

siltst, dk-gy, clayey

sandst, gy, clayey

siltst, cbncs; lignite,122.5-130.5

siltst, It-gy, clayey 

siltst, dk-gy; limest

siltst, gy, clayey

clayst, gy; lignite,204.5-208

sandst, gy, fine

sandst, gy, medium

siltst, dk-gy; lignite,233-234, 
237-238.5

siltst, It-gy, clayey

siltst, gy

clayst, It-gy, silty

clayst, It-gy; lignite,290.5-291.5

siltst, sandst, dk-gy

sandst, dk-gy, very fine
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 56 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

Logging speed'__20_ft/min Density rnngp 200 cps 

Logged depth: 460____ Density 1C'____2___ Sec
~~ "" .mv

Gamma range 

Gamma TC._

50 20.cps SP sensitivity.

.sec Resistance sensitivtty ; 20_ohms

DEPTH

clayst, dk-gy; cbncs siltst; 
lignite,361-365

siltst, clayst, It-gy

siltst, dk-gy, cbncs

siltst, It-gy

siltst, It-gy, clayey

siltst, It-gy, cbncs

siltst, dk-gy

siltst, It-gy, clayey

siltst, dk-gy; lignite,453-460

350-1

400-

450-

500-

550-^

600-

650-

700-

750-

-110

-12O
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-160
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 
SHEET l OF 2

AREA Williams County QUAD NAME Brush Mountain

DATE STARTED 7/8/79 DATE COMP. 7/8/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 32 y.iss N. f R.IOS w. FOOTAGE LOG. 100
FNL

FWL
GROUND 
ELEV 2278 ft

SIZE AND BIT TYPE: 5-±nch dra« FOOTAGE
ROTARY 500 CORING ——

TOTAl
DEPTH 500 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH T0 13 ft. 
WATER " C

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : 20. .ft/min 

Logged depths 500_______

Gamma range :_ 

Gamma TC.: _

Density range :. 

Density 1C-

200
2

50 _cps 

.sec

SP sensitivity___20_

.cps 

.sec 

_mv

Resistance sensitivity-.20.ohms

DEPTH

silt, sand, gravel, yel-brn, 
unconsol

till:
silt, gravel, dk-gy, 
unconsol

silt, sand, gravel, yel-brn, 
unconsol

siltst, dk-gy, clayey

siltst, dk-gy, coarse 

lignite,90.5-101

siltst, dk-gy, sandy

sandst, gy, fine

sandst, gy, clayey

sandst, gy, medium; lignite, 145-152

siltst, gy, clayey

siltst, gy

siltst, It-gy; lignite ,201.5-202.5

siltst, clayst, gy; lignite, 230.5-233

clayst, gy, silty

sandst, gy, medium; lignite ,255.5-258

siltst, It-gy; limest

siltst, It-gy, coarse

siltst, gy, clayey, cbncs

siltst, It-gy

siltst, gy, clayey

'!$
&•'• 
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UNITED STATES GEOLOGICAL SURVEY HOLE NOW 57 
SHEET 2 OF 2

REMARKS:

Logging speed : __20_ft/min Density range 

Logged rippt>v 500____ Density T.C.-____2 

Gamma range-__5J:L__cps SP sensitivity 2Q 

Gamma TC.: ____?_

LITHOLOGY

200

_sec

_mv

.sec Resistance sensitivity=10.ohms

DEPTH

siltst, lt-gy

siltst, It gn-gy

siltst, clayst, gy; lignite,406-410

siltst, gy, clayey

350-1

400-

450-

500^

550-

600-

650-

700-

750-
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UNITED STATES GEOLOGICAL SURVEY HOLE NOw 61 
SHEET i OF 2

AREA Williams County QUAD NAME Tom Berg Lake

DATE STARTED 6/14/79 DATE COMP. 6/14/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 7 T.159 N., R. 96 w. , FOOTAGE LOC. .,
15 FSl

c
5 FWl 2320ft

SIZE AND BIT TYPE: 5- inch dras FOOTAGE
ROTARY 440 [CORING ——

TOTAL 
DEPTH

440 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER

3 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed 1 

Logged depths 

Gamma range :_ 

Gamma TC-_

20 ft/mm 

438_____

Density range- 

Density IC'_

200

50 .cps 
.sec

SP sensitivity ;___21L

.cps 

.sec
_mv

Resistance sensitivity_2P_ohms

sand, silt, clay, gravel, 
till: oxidized, unconsol

siltst, gy

sandst, gy 

siltst.. gy, sandy

clayst, dk brn-gy

siltst, dk-gy

clayst, brn; gy siltst 

'siltst, gy; sandst

clayst, It-brn, cbncs; lignite,150-153

siltst, brn; gy sandst

siltst, gy, sandy

siltst, gy; limest

siltst, gy, sandy; clayst; cbncs
siltst; lignite,198-200, 203.5-205, 
217.5-218.5

siltst, clayst, gy

siltst, It-gy 

siltst, gy; limest

siltst, gy; lignite, 273-278 

siltst, cbncs

sandst, gy

siltst, gy

siltst, cbncs, It-brn; gn silty clayst

sandst, gy

'&•
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 61 
SHEET 2 OF?

REMARKS:

1

LITHOLOGY

lignite, 390-399

sandst, gy

Qu
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1 ogging speed' 20 ft/min Density rnnge 200 rps

[ ogged depth: 438 Density TC.< 2 *pr

Gnmmn range; 50 rps SP sensitivity 20 mv

Gamma TC ; 2 <^Pc Resistance sensitivitylHohmsi-itiD ;; i
:<^7 } __*>^--? ^KQ^I

ib:,- f7~. j«l ... . :

DEI

LU

-

400-

450-

_

500-

-

550-

_

600-

-

650-

-

700-

„ j.

750-

>TH

UJ

UJ

-no

-120

-130
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-160
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-180
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UNITED STATES GEOLOGICAL SURVEY HOLE NO 63 
SHEET 1 OF 2

AREA Williams County QUAD NAME Tom Berg Lake

DATE STARTED 6/15/79 DATE COMP. 6/15/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 10 j.«9 N., R. 97 w. FOOTAGE LOG. 40 FSl
XKH

25 FWl
GROUND 2 ,. n f [LEV 231° ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 440 [CORING

TOTAl 
DEPTH

440 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 2 ft 
WATER

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY — °
LO

Logging speed : __2P__ft/min 

Logged depTh :__A!9_____

Gamma range :. 

Gamma TC.: _

Density range 2QQ 

Density TC.- 2

50 .cps 

.sec

SP sensitivity 20

.cps 

.sec 

_mv

Resistance sensitivityliLohms

DEPTH

till:

sand, silt, clay, oxidized, 
unconsol

clay, silt, dk-gy, 
unconsol

	sand, gravel, unconsol 

siltst, gy; oxidized sandst 

clayst, siltst, gy 

siltst, dk olive-gy; brn clayst

siltst, brn, clayey

sandst, clayst, It-gy

siltst, It-gy; brn clayst

siltst, gy, clayey

siltst, gy, coarse

siltst, gy, clayey; lignite, 151-153.5

siltst, gy

siltst, gy, clayey

clayst, brn; cbncs siltst

sandst, clayey

sandst, calcareous

clayst, dk-brn; lignite, 257-258.5

siltst, dk-gy

clayst, gy; limest

siltst, gy, cbncs

clayst, gy, silty

siltst, gy

clayst, dk-gy, silty;
lignite,323.5-330.5, 332-333

sandst

'•&

R^™**!

0-r-O

50-

100-

150-

200-

250-

300-

350-J



UNITED STATES GEOLOGICAL SURVEY HOLE NO w 63 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

sandst; gy siltst; white clayst

siltst, cbncs 

siltst, gy, sandy

o.
as. <s

~'j-~

~inr~

siltst, gn-gy; brn clayst rUT ~~

siltst, gy, cbncs; lignite, 
431-432.5, 433.5-439

•

ESS

1 ngging <;ppprl: ... 20 ft/min Dpnsity rnngp; 200 C p<;

1 nggprl rlppth: 439 Density TC- 2 ^r

Gnmmn rangp; 50 rn<; SP sensitivity- 20 mv

Gnmmn TC =

•

f ^

^
1
1

r,

2 sec Resistance sensitivity; 2 ° ohmsS £"^:
s. ^t

IF-
f' v -
MS^^

...,. J^l -:'

-??""""• I "

i. _ -- - -_

•^"•i'; ,.'... S -Ir

•

-

DEPTH

5

35O-

—

400-

—

450-

_

500-

-

550-

_

600-

-

650-

-

700-

-

750-
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UNITED STATES GEOLOGICAL SURVEY mn?u"

AREA Williams County QUAD NAME Tom Berg Lake-

DATE STARTED 6/15/79 DATE COMP. 6/15/79 COUNTY wmiams STATE North Dakota

LOCATION: SEC. 35 T.159 N., R. 97 w. , FOOTAGE LOC. 4o jjjj 10 £[ fR} 1" 2362ft
SIZE AND BIT TYPE: 5 -inch dras FOOTAGE TOTH _ ?

ROTARY 520 CORING —— DEPTH 0 ft

DRILLING AGENCY: crandaii Driiiin* DRILL TYPE: —— 1^7° 2 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:

LITHOLOGY

...... silt, gravel, oxidized, 
unconsol

siltst, clayst, gy

siltst, dk olive-gy 

siltst, gy; white clayst 

siltst, gy, sandy; limes t

siltst, dk-gy

clayst, It gy-brn 

clayst, gy, cbncs

clayst, gy, silty

siltst, gy 

siltst, gy, clayey

siltst, gy

siltst, gy; sandst 

siltst, brn; lignite, 214-218

sand, gy

siltst, cbncs, gy; 
lignite, 246-247.5, 266-268

siltst, gy, clayey

siltst, dk-gy, cbncs

siltst, gy; gy fine sandst 

sandst, gy, fine

siltst, gy, sandy 

siltst, cbncs; gy-brn clayst

ex.
— C3 
OK 0-

C/>

£>:•:.

&

PiifP

^•iMH 

•••••

•••••

Logging sf 
Logged dc 
Gamma ra 
Gamma T

•>pprl= 20 ft/min Density range; 200 cps

>pth= 520 Density TT,. 2 <&r

ngp^ 50 cpq SP sensitivity 20 mv

"• 2 ^pr Resistance sensitivitv :l°_ohms

|C |:=-«*. --J

I 

_

«fi?.si "^ iST"^ J^ySsssswwetJ-Js;?y ^•rjgwsm' r - . , -
S / c i 7- T:;T- -:^|:

J? ^' ^-:|^^^f:;li:

i l;§i
>^S Ji L _;. r - v:H^v = -k-
Li ^ I f-: : """':
/j fe^ ;' H ; -': : ^:

^-3; |;:-|t:--::iE

___ H-- ."Q |i. — --II
•^iS - ~ ~^!' '<&0&~ ' ~}~j7r~^i~ ~ .t-T.~

: cr- ->i *- — — J^ .p-v- - : -"^-

:|^pl

ill

DEPTH

t—
UJ 
UJ
Lt-

O-i
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— 
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^H
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ee
UJ
h— 
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 64 
SHEET 2 Of 2

REMARKS:

1 

LITHOLOGY

lignite, 348. 5-353. 5

clayst, It-gy; dk-gy siltst

sands t, gy

clayst, siltst, gy 

siltst, gy; clayst 

siltst, dk-gy, clayey

siltst, gn; white clayst

siltst, dk-gy 

siltst, gy, cbncs

sands t, gy

siltst, gy; lignite, 485-493. 5, 
509.5-511

.

o_ — ej
oe o
t— _i

••••

£~3E

E"""::

HgHj 

••••

Logging speed: 20 ft/min 

Logged depth' 520

Gnmmn range; 50 rrv;

Gnmmn TC>

V C~:~~~3

* j

i*'S

IT,

2 sec

~T———- *

>^:^""

;V"3
. _j . . ^i

Density rnngp^ 200 rps

Density TC. 2 «;pr

SP sensitivity. 20 mv

Resistance sensitivit

t
".

" " : >

? '-r!^7i

lij
_J1t;ji:2l|

r_A — — "~ : ~ — il

--^^^7 ?

--^^-=^

It. -.. . r . • „ J — -.! . .-^i

y.20 nhms

.

DEPTH

UJ 
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 65 
SHEETi OF 2

AREA Williams County QUAD NAME Bright Water Lake

DATE STARTED 6/20/79 DATE COMP. 6/20/79 COUNTY wmiams STATE North Dakota

LOCATION: SEC. 6 T. isa N, R. 98 w. , FOOTAGE LOG. EIEV ND 2237 ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 400 CORING

TOTAL 
DEPTH 400 ft

DRILLING AGENCY: crandaii Drilling DRILL TYPE:
"mi™ 30 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : __20_ft/min Density range- 2QQ 

Logge.d Hppth= 400____ Density TC-. 2 

Gamma range :__5_P___CDs SP 

Gamma TC
i^

*•

sand, silt, gravel, oxidized, 
unconsol

silt, olive-gy; gy clay, 
unconsol

silt, dk-gy, unconsol

silt, dk-gy, clayey, unconsol

silt, dk-gy, unconsol

ff

>:.

sand, coarse; fine gravel, 
unconsol

siltst, dk-gy

siltst, dk-gy, coarse, clayey

clayst, gy, silty; lignite, 234. 5-248

siltst, It-gy

siltst, cbncs; lignite, 267-5. 271

siltst, clayst, It-gy

siltst, It-gy, gn, clayey

siltst, brn-gy

siltst, gy

clayst, dk-gy, silty

80

-100
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UNITED STATES GEOLOGICAL SURVEY HOLE NO V 65 
SHEET 2 OF 2,

REMARKS:

1 

LITHOLOGY

sandst, gy

clayst, gy; lignite, 381. 5-387 

sandst, fine; gy siltst

I

o.
OB 0 
00 ""*

i

1 ogging speed-- 20 ft/min Density rnnge^ 200 rps

Logged rippth: 400 Density TC- 2 ^r.

Gamma range; , 50 rps SP <;pn<;iti\/ity: 20 mv

Gamma TC : 2 «;pr Resistance sensitivity-!P_ohms

< ^ ,_.,_- -

: 4E^j^r-:1
r—— 3> ^=3 1 '"i

. [ J_ ^~^& \ \\: : ±

DEPTH

UJ 

UJ 
Lk.
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400-
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_—
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_
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00
OB 
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kkl
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 66 
SHEET i OF 2

AREA Williams County QUAD NAME Corinth

DATE STARTED 6/20/79 DATE COMP. 6/20/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 26 y. "9 H. R. 98 w. FOOTAGE LOG. FSL 75 FEL
RKK

GROUNDELEV 2276 ft

SIZE AND BIT TYPE: s-inch drag FOOTAGE
ROTARY 440 CORING ——

TOTAL 
DEPTH 440 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO , 
WATER 4 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

Logging speed'__20_ft/min Density range :—20° 

Logged depth=__**9L
Crt

-cps DEPTH

LITHOLOGY
~~w~~ ^r,,._________ Density TC.<____2——sec

Gamma range;___5_°__cps SP sensitivity^ 20 mv

_?__sec Resistance sensitivity :Z9_ohms
__ , —

Gamma TC : .

silt, sandy, oxidized, 
till: Uncon

silt, gy-brn, sandy, 
unconsol

sand, gravel, brn clay, 
unconsol

siltst, clavst, yel-gy

siltst, white; limest

siltst, gy, coarse

sandst, gy, fine

clayst, gy; lignite, 122-124

siltst, gy

clayst, dk-gy; cbncs siltst; 
lignite,150.5-152

siltst, clayst, gy

clayst, gn-gy, silty

siltst, clayst, dk-gy

clayst, gn; limest

siltst, brn

sandst, gy, fine

sandst, medium to coarse

siltst, gy, clayey

clayst, gy; siltst, cbncs; 
lignite,281-285.5, 296-298

siltst, gy

siltst, dk-gy, cbncs 

siltst, gn, coarse

J_L
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UNITED STATES GEOLOGICAL SURVEY HOLE NO W 66 
SHEET 2 OF 2

REMARKS:

UTHOLOGY

Logging speed i ___2P_ft/min Density range :_2P_P___cps
Logged Hf»pt*v 440____ Density 1C-____2__sec

Gamma range :___1P___cps SP sensitivity. 20 mv

Gamma TC.: ____2 spp Resistance sensitivity-20.ohms

DEPTH

siltst, gy •

sandst, gy, very fine

siltst, gy; gn clayst

siltst, gy; lignite,392.5-406

siltst, yel-gy; gy clayst 

siltst, gy

91
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UNITED STATES GEOLOGICAL SURVEY

AREA Williams County QUAD NAME Bright Water Lake

DATE STARTED 6/21/79 DATE COMP. 6/21/79 COUNTY wmiams STATE North Dakota

LOCATION: SEC. 3 T. 159 N, R. 99 w. , FOOTAGE LOC. ?o ^
SIZE AND BIT TYPE: 5-inch drag

XRB4 GROUND 2177 ft 
25 FWl ElEV

FOOTAGE TOTAL
ROTARY 380 CORING —— DEPTH

DRILLING AGENCY: crandaii Drilling DRILL TYPE: ——

380 ft

DEPTH TO 16 ft 
WATER 10 tC

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:

LITHOLOGY

silt, yel-brn, sandy, 
unconsol

silt, coarse sand, yel-brn, 
unconsol

silt, gravel, yel-brn, 
unconsol

silt, olive-gy, sandy, 
unconsol

silt, clay, brn, unconsol 

silt, clay, gy, unconsol

silt, dk-gy, sandy, unconsol

clay, sandy silt, gy, 
unconsol

sand, very coarse, unconsol

till:
sand, silt, dk-gy, unconsol

sand, very coarse; fine 
gravel

sand, very coarse, unconsol

silt, gy, coarse; sand, 
unconsol

gravel, fine, unconsol

silt, sand, clay, gravel, 
unconsol

sand, coarse; gravel, 
unconsol

siltst, clayst, brn 

sandst, clayey 

siltst, sandy

a.
—— CJ
at o
t— _i

1

~^T.

Lagging s; 
Logged de 
Gamma ra 
Gamma T

•>eed= 20 ft/min

>pth: 380

nnP: ^^ pnc

C- 2 sec

Density r 
Density."1 

SPsensil 
Resistanc

nngp: 200 rp<;

T.. 2 «;pr

ivity 20 mv

e sensitivity=.2_2ohms

r. 0 i i
: <t=-

<££«! _ O

! C "I^P

} |=

I- ^"KJ

-

tBssrsdt* 
~-&f> .

" V/l

^rs»

~^ -:

;~ . l

•-

DEPTH

UJ 
UJ
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 68 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

no sample

o_
—— CJ

ac o
h— —I 
00

_..._
"""** * * ~~

1 ogging spppd= 20 ft/min Density rangp. 200 rps

1 nggprl dppth: 380 Density TC. 2 *er

Gamma rangp^ 50 rpe; SP sensitivity 20 nrw

Gamma TC- 2 c;pr Resistance sensitivity^ 20_ohms

,. > v^X^;' 5 !' ' ••-=
i *^2L, r^ ̂ p^'.j" : ~5
1 p^^> ̂ ^^ " ""=

DEPTH

UJ
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—

400-

-
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-
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w~69 
SHEET i OF 2

AREA Williams County QUAD NAME

DATE STARTED 7/5/79 DATE COMP. 7/5/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 7 T.«9 N., R. 100 w. f FOOTAGE LOC. 2640 FSl 55 FWL
GROUND 
[LEV 2088 ft

SIZE AND BIT TYPE: s-inch drag FOOTAGE
ROTARY 360 CORING ——

TOTAL 
DEPTH 360 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 7 ft 
WATER

LITHOLOGV RECORDED BV Spencer GEOPHVSICAl LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed : __2p__ft/nnin Density range- 20° cps 

Logged Hepttv 360____ Density 1C.-_____2 . .. sec 

Gamma range :__:>2__CDS SP sensitivity 20 mv 

Gamma TO____L

cps SP sensitivity__20^.

sec Resistance sensitivity-^P_ohms

DEPTH

till:

sand, silt, gravel, brn, 
unconsol

sand, very coarse; gravel, 
unconsol

ir; ;.
• •' •/v

gravel, coarse

sand, coarse, unconsol

clayst, siltst, gy

siltst, dk-gy, sandy

siltst, gy

siltst, dk-gy, cbncs; It-gy clayst 

siltst, It-gy, clayey

siltst, clayst, gy; limest

sandst, gy, fine

siltst, clayst, gy, cbncs

siltst, clayst, gy

siltst, clayst, Itrgy

siltst, dk-gy, cbncs; 
lignite ,258-262.5

clayst, It-gy, silty

siltst, cbncs; lignite, 286-288.5

siltst, dk-gy

siltst, clayst, gy

siltst, gy, gn

sandst, gy, very fine

siltst, gy; clayst

lignite, 342.5-355; gy siltst

O-i-O
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 69 
SHEET 2 OF 2-

REMARKS:

LITHOLOGY

lignite, 342.5-355; gy siltst

a.
— C3
ae. o
h— —I 
(/>

55

1 ngging <;ppprlt 20 ft/min Density rnngp: 200 r.p<;

Logged depth: 360 Density TC« 2 «; Pr

Gamma ranges 50 r.p<; SP sensitivity 20 mv

Gamma TC- 2 spr. Resistance sensitivity-^P_ohms

\ rx^^-;-:— - ^^ .-•* —— rp^*---j - ------

I ——— ̂ 2^^f^ ~\ -II] . *&; j j :

DEPTH

h— 
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 70 
SHEET i OF 2

AREA Williams County QUAD NAME APPam

DATE STARTED 6/21/79 DATE COMP. 6/21/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 12 1.159 N., R.ioo w. , FOOTAGE LOG. 500 o
8 FWL

GROUND onnc f 
ELEV 2195 ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 50° TCORINC ——

TOTAL 
DEPTH

500 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 69 ft 
WATER

LITHOLOCY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

Logging speed 1 __JLO__ft/min Density range 200, cps 
Logged depth: 496____ Density 1C. 1 2

LITHOLOGY
sec

Gamma range i___5_P___cps SP sensitivity 20 my 

Gamma TC-____2____ sec Resistance sensitive y.2_P_ohms
—————————_______r 1 - -i—————•————•——\——i——'————:—«•————————

DEPTH

till:

sand, gravel, yel-brn, 
unconsol

sand, yel-brn, unconsol

silt, dk-gy, unconsol

sand, coarse; gravel, 
unconsol

sand, unconsol

clayst, silty

siltst, dk-gy

siltst, olive-gy, clayey

clayst, siltst, yel-gy

clayst, siltst, olive-gy

clayst, brn-gy

siltst, clayst, dkr-gy

sandst, very fine; clayst

siltst, clayst

sandst, very fine

clayst, gy, silty 

sandst

O-T-O
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 70 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, gy, clayey

no sample 

sandst, siltst, gy; cbncs siltst

sandst, gy

Q_

oe. o 
» — —i

ZrrZ

«•'.'. -'*

.".'-— ".

';". . ;

'•• •:

Logging spe 

Logged dep 
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Gamma TC.

!

i
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/

€

2 , sec

"ff-M

:; p'
•-- !;::"^.r|

Density 

Density 

SPsen

Resista

^~—

Ir-- -

ir:L

V&i

\^

v.Js^.-S 77®

...

~>-

fSPR

--;-——

~^~
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nee sen
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20 mv
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UNITED STATES GEOLOGICAL SURVEY t*t**n

AREA Williams County

DATE STARTED 7/5/79 DATE COMP.

QUAD NAME

7/5/79

SHEET i OF 2

Hanks

COUNTY Williams STATE North Dakota

LOCATION: SEC. 6 T.159 N., R. 101 w., FOOTAGE LOG.
SIZE AND BIT TYPE: 5 ~lnch dras

DRILLING AGENCY: Crandall Drilling

LITHOLOGY RECORDED BY Spencer

REMARKS:

LITHOLOGY

. -.. sand, silt, clay, gravel,
bin, unconsol

siltst, dk-gy

siltst, yel-brn, coarse

siltst, gy, clayey; clayst;
lignite ,75. 5-82. 5

no sample

siltst, gy, clayey

siltst, It-gy, dk-gy, cbncs

siltst, clayst, It-gy;
lignite, 147. 5-150. 5

siltst, gy; brn clayst

siltst, clayst, dk-gy

siltst, It-gy

sandst, It-gy, fine

siltst, It-gy

siltst, clayst, bl-gy

siltst, gy

siltst, gn-gy

siltst, clayst, dk-gy; limest

siltst, clayst, gy

siltst, It-gy; clayst
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 71 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, It-gy, cbncs

siltst, It-gy, clayey 

siltst, It-gy, sandy 

sandst, gy, fine

siltst, gy

sandst, gy, fine; clayey siltst
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UNITED STATES GEOLOGICAL SURVEY HOLENow 72
SHEET i OF 2

AREA Williams County QUAD NAME Zahl

DATE STARTED 7/5/79 DATE COMP. 7/5/79 COUNTY wiiiiams STATE North Dakota

LOCATION: SEC. 9 1.159 N., R. 101 w., FOOTAGE LOC. 42 ^ 43 ^ Eifv" 0 2161 ft
SIZE AND BIT TYPE: 5 -inch drag FOOTAGE TOTAL /

ROTARY 400 CORING —— DEPTH
00 ft

DRILLING AGENCY: crandaii Drilling DRILL TYPE: — - "mi 10 25 ft
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS:

LITHOLOGY

sandst, siltst, brn

siltst, It brn-gy 

siltst, yel-gy 

siltst, yel-gy, clayey 

siltst, clayst, gy

clayst, gy: bl-gy, cbncs siltst; 
lignite, 61-68, 71-72, 78.5-80

siltst, olive-gy

siltst, It-gy; clayst 

siltst, dk-gy

siltst, It-gy; lignite ,125-129

siltst, clayst, dk-gy

siltst, It-gy; lignite, 163-164 

siltst, gn, cbncs

siltst, clayst, It-gy 

siltst, fine sandst, gy

sandst, fine to medium

siltst, clayst, It-gy

siltst, dk gy 

siltst, sandst, clayst, gy 

clayst, yel-gy; lignite, 290.5-291.5 

siltst, clayst, It-gy 

siltst, cbncs 

siltst, gy; white clayst

siltst, gy, clayey

Q_ 
— C3
— °
•s>

' • t •

roi
m^miim 

••••

iiii

~^TV

•••••i

Logging s; 
Logged d( 
Gamma ra 
Gamma T

•jeer): 20 ft/min Dpnsity rnnge-. 200 rps
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 72 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, gy, sandy, cbncs

siltst, dk-gy, gn, clayey

siltst, white clayst

siltst, It-gy, sandy 

siltst, gy, clayey
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00
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— ... —

Logging speed' 20 ft/min Density rnnge: 200 r.ps

Logged depth' 400 Density TC> 2 ser

Gamma range; 50 rp<; SP sensitivity 20 mv

Gamma TC' 2 <;pr. Resistance sensitivity 20 ohms
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UNITED STATES GEOLOGICAL SURVEY

AREA Williams County QUAD NAME Grenora

DATE STARTED 7/6/79 DATE COMP. 7/6/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. s T.159 H., R. 102 w. t FOOTAGE LOC. 33 XHU 
FSL 1330

FEL 
XHH.

GROUND
ELEV 2232ft

SIZE AND BIT TYPE: s-inch drag FOOTAGE
ROTARY 400 I CORING

TOTAL 
DEPTH

400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE: DEPTH TO 12 ft 
WATER

LITHOLOGY RECORDED BY Spencer, Tomac GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY

Logging speed* 20 ft/min 

Logged depthi 400______

Gamma range :__!P____cps 
2Gamma TC-.

Density range : 
Density TC.'_ 

SP sensitivity

200

2

20

cps 

sec

.mv

sec Resistance sensitivity.2p_ohms

till:

silt, sand, 
unconsol

silt, sand, 
unconsol

yel-brn, gravel,

clay, yel-brn,

siltst, yel-brn, gy,- sandy

siltst, yel-gy; It-brn clayst

siltst, gy; cbncs clayst

siltst, gy, It-yel

siltst, gy, clayey

siltst, cbncs; lignite,133-133.5, 
143-144

sandst, very fine

siltst, gy, cbncs

siltst, fine sandst, gy

siltst, clayst, gy

siltst, clayst, It-gy

siltst, It-gy; brn clayst*

siltst, dk-gy, clayst

sandst, gy, fine
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 73 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

sandst, gy, fine

O. 
— C3
oe. o

' ' ' ' .

Logging speed* 20 ft/min Density range; 200 r.ps

L ogged depth: 400 Density TC- 2 ser

Gamma conge; 50 r.p«; SP sensitivity, 20 .mv

Gammo TC= 2 ser. Resistance sensitiv!ty=2Q_ohms
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w Ik 
SHEET l OF 2

AREA Williams County QUAD NAME Hanks

DATE STARTED 7/7/79 DATE COMP. 7/7/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. 21 T. "9 N. R. 102 w. FOOTAGE LOC. 2610 /-,41 GROUND 
[LEV 2300 ft

SIZE AND BIT TYPE: 5- inch dra* FOOTAGE
ROTARY 500 [CORING ——

TOTAL 
DEPTH

500 ft

DRILLING AGENCY Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER

20 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

Logging speed : ^_2JL_ft/min Density rnngp- 200 
Logged rfppttv 500____ Density 1C-____?_

DEPTH

LITHOLOGY
Gamma range :____5-P___cps SP sensitivity 20———mv

Gamma TC : ____2 ser Resistance sensitivity :.20.ohms
——————__.———.————————.—.—.———.————————

till' silt, sand, fine gravel, 
yel-brn, unconsol

siltst, clayst, yel-brn

siltst, sandst, brn-gy

clayst, brn; lignite,110-112 

siltst, dk-gy; clayst 

clayst, dk-gy; cbncs siltst 

siltst, clayst, It-gy

lignite,149.5-157

siltst, clayst, gy

siltst, dk-gy; limest; white clayst

siltst, clayst, It-gy

siltst, It gy-gn; clayst

siltst, dk-gy

siltst, gy, sandy

sandst, gy, fine

siltst, clayst, It-gy; limest

siltst, gy, sandy

clayst, siltst, It-gy 

siltst, brn

sandst, gy, fine
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REMARKS:

UNITED STATES GEOLOGICAL SURVEY HOLE NO w 74 
SHEET 2 OF 2

LITHOLOGY

Logging speed : __lP_ft/min Density range__200_^_cps

Logged 500 Density TC- ..sec

Gamma range :___5.P___cps SP sensitivity 20 mv 

Gamma TC:____2___sec Resistance sensitivity=lP_ohms

DEPTH

slltst, gy; brn clayst

slltst, clayst, It-gy

clayst, slltst, dk-gy

sandst, gy, fine

35O-1

400-
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 75 
SHEET 1 OF 2

AREA Williams County QUAD NAME Grenora

DATE STARTED 7/6/79 DATE COMP. 7/6/79 COUNTY Williams STATE North Dakota

LOCATION: SEC. "10 T. 159 N, R. 103 w., FOOTAGE LOG. 255 FNL _ XKH. 
3 FWl

GROUND 
ElEV 2057 ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 400 [CORING —~

TOTAL 400 ft 
DEPTH

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 5 ft 
WATER

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

LITHOLOGY >= o

Logging speed* __20_ft/min Density range :—200——cps
. .... OOQ F>«. .. ^- A. OLogged depth: 398 

Gamma rangp= 50 

Gamma TO____?_

Density T.C.- 

.cps SP sensitivity 20 _mv

.sec Resistance sensitivity :££ohms

DEPTH

till:

sand, very coarse; gravel,
unconsol 

silt, yel, brn, unconsol

silt, clay, brn, unconsol

silt, dk olive-gy, sandy, 
unconsol

silt, clay, dk-gy, unconsol

silt, sand, dk-gy, unconsol

gravel, medium

silt, dk-gy, sandy, unconsol

clay, dk-gy, silty, unconsol

gravel, fine

silt, gy, cbncs, unconsol

silt, gy; fine gravel,
unconsol 

silt, dk-gy, sandy, unconsol

silt, dk-gy, unconsol

sand, dk-gy, coarse, unconsol

i

gravel, medium to coarse 

siltst, clayst, gy; lignite,271.5-289

sandst, coarse

clayst, It-gy

siltst, dk-gy; lignite,314-317.5

siltst, clayst, gy; lignite,327.5-329

siltst, clayst, yel-gy, brn; 
lignite,336-337
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UNITED STATES GEOLOGICAL SURVEY HOLE NO c 75 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, clayst, It-gy 

clayst, dk-gyj cbncs siltst

no sample

siltst, clayst, gy; limest

'

a.
ec o

^L~L

L ogging sppprl= 20 ft/min Density rangp: 200 rps

LoggpH Hppth: 398 Density TC. 2 «;pr

Gamma rangp: 50 rps SP sensitivity 20 mv

Gamma TC= 2 <;Pr Resistance spnsitivity=20 ohms
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 76 
SHEET i OF 2

AREA Williams County QUAD NAME Grenora

DATE STARTED 7/6/79 DATE COMP 7/7/79 COUNTY Williams STATE N°rth Dakota

LOCATION: SEC. 24 y.i59 N., R. 103 w. f FOOTAGE LOC. 35 Rf 55 3$[ fff!" 2155 f.

SIZE AND BIT TYPE: 5-inch drag _______FOOTAGE 
ROTARY400(CORING

IIIU «00 ft

DRILLING AGENCY: crandaii Drilling DRILL TYPE:
LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson
REMARKS: Power line overhead affected resistance.

LITHOLOGY OS 0

cx>

Logging 20 ft/min

Logged Hppth: 400 

Gamma range :__50 

Gamma TC-____?_

Density range :_ 
Density TC.'__

200
2

_cps

SP "sensitivity 20 mv 

Resistance sensitivity:AP_ohms

DEPTH

silt, sand, gravel, yel-brn, 
unconsol

silt, dk-gy, 2" gravel, 
unconsol

silt, sand, clay, yel-brn, 
unconsol

silt, sand, gravel, brn, 
unconsol

silt, gy, sandy, unconsol

clay, brn, gy, unconsol

silt, clay, dk-gy, unconsol

dolomite boulder 

siltst, clayst, yel-gy

siltst, clayst, gy 

siltst, clayst, It-gy

siltst, gn-gy, coarse 

sandst, bl-gy, fine

:cr

sandst, gy, medium

clayst, gy; lignite, 314-324

siltst, gy

silFst, dk-gy; lignite, 347. 5-350. 5
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 76 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, gy 

siltst, dk-gy

CL.

ce o
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_..._
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Logging <;pppri« ,. 20 ft/min Dpn<;ity rnnge: 200 rp<;

1 oggpd dppth: 400 Density TT.. 2 «;pr

Gnmmn rnngp-. 50 rp,- SP sensitivity 20 mv

Gamma TC.v. 2 <;er Resistance sensitivitylP_ohms
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UNITED STATES GEOLOGICAL SURVEY

AREA Williams County QUAD NAME Brush Lake

DATE STARTED 7/8/79 DATE COMP. 7 /8 / 7 9 COUNTY Williams STATE North Dakota

LOCATION: SEC. 33 N., R. iQ3 w. FOOTAGE LOG. 155 3WI 
FSl 11 XKH. 

FWl
GROUND 
ELEV 2122 ft

SIZE AND BIT TYPE: 5-inch drag FOOTAGE
ROTARY 400 CORING ——

TOTAL 
DEPTH 400 ft

DRILLING AGENCY: Crandall Drilling DRILL TYPE:
DEPTH TO 
WATER .19 ft

LITHOLOGY RECORDED BY Spencer GEOPHYSICAL LOGS RECORDED BY Nelson

REMARKS:

t iTHWotrr
Logging speed 1 ___l°__ft/min Density rnngp: 200 
Logged,depthu_4QQ____ Density J.C.-____2_ 
Gamma range :___50___cps SP sensitivity——2SL 

Gamma TC.: ____2

.cps 

.sec
_mv

.sec Resistance sensitivity:^0.ohms

till:

silt, yel, unconsol

silt, sand, brn, unconsol

silt, sand, gy, unconsol

silt, very coarse sand,
unconsol 

silt, sand, gravel, unconsol

silt, dk-gy, clayey, unconsol

gravel, fine 

sandst, dk-gy, silty; coarse sandst

sandst, dk-gy, silty; clayst 

siltst, dk-gy, sandy; clayst 

sandst, brn, calcareous 

no sample 

sandst, brn, medium

clayst, brn; lignite, 241.5-247

siltst, It-gy

siltst, yel-gy, It-gy

siltst, dk-gy

siltst, yel-gy

clayst, gy; cbncs siltst

clayst, siltst, gy

siltst, gy; brn clayst

siltst, gy
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UNITED STATES GEOLOGICAL SURVEY HOLE NO w 77 
SHEET 2 OF 2

REMARKS:

LITHOLOGY

siltst, gy, calcareous 

clayst, gy; lignite, 377-380

siltst, clayst, gy 

siltst, dk-gy, clayey
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1 nqqinq <;peer|: 20 ft/min ppn<;ity rnnqp: 200 rp<;

L nqrjeri rlepth: 400 Density TCi 2 <;ec

Rnmmn rnnqp-. 50 p^ SP sensitivity. 20 mv

Gnmmn TC= 2 sen Resistance sensitivity 20 ohms
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